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EXECUTIVE SUMMARY

The Sheridan Disposal Services Site, located in northern Waller
County, Texas was a commercial waste disposal facility owned and
operated by Mr. Duane Sheridan from the late 1950's until its
closure in 1984. The facility consists of a main pond whose
surface area varies from 12 to 15 acres (depending on water
level), a 42 acre irrigation/evaporation system, and a 17 acre
dike around the main pond. An inoperable incinerator and a
group of nine treatment and storage tanks are located on the
east side of the main pond.

Wastes brought to the site were disposed of by methods including
separation, open pit burning and incineration. Ashes, residues
and some liquid wastes were deposited in the main pond. These
wastes and their impact on the ground water beneath the SDS site
are the subject of this Groundwater Migration Management
Remedial Investigation (GWRI) report.

Major conclusions reached in this report include:

1. There are two aquifers of concern under the SDS site. The
shallow aquifer consists of the lower part of the Brazos
River Alluvium and has been designated stratum B. This
aquifer occurs under unconfined (water table) conditions.
The deeper aquifer, referred to as stratum D, occurs under
confined conditions at the site. Stratum D is part of the
Fleming Formation. In this area, the Fleming Formation is
designated as a part of the Evangeline Aquifer. These two
aquifers are separated by 20-30 feet of clay, designated as
stratum C and geologically part of the Fleming Formation.

2. Within a three-mile radius downgradient of the site there
are no known wells being used that are screened in the
Brazos River Alluvium. There are several wells potentially
screened in the same zone as the confined aquifer under the
site (stratum D) that are regionally downgradient of the
site. However, ground water flow direction for stratum D
in the area immediately around the SDS site has been in the
opposite direction of regional flow due to localized
influences of the Brazos River.

3. Ground water flow direction in stratum B changes with river
stage. In general, the water flows north or northwest to-
ward the Brazos River. When the river reaches and surpass-
es approximately 140 feet MSL at the site, the ground water
begins to flow south, into the aquifer, and then west away
from the site. The direction changes back to the north/
northwest soon after the river drops below 140 feet. On an

ix
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annual basis the net movement of ground water is to the
north. In stratum D, ground water flows to the northwest,
toward the Brazos River, for the period of record (August
1987 through February 1988). During this time river stage
has been relatively low (<135') and it is not known if this
aquifer will change its flow direction when the river stage
rises.

4. There is a difference in height (head) between the water
elevations in the two aquifers. In general, for the period
of record (November 1985 through February 1988), when the
river stage is low, the confined aquifer (stratum D) has a
higher head than the unconfined aquifer (stratum B) and the
head potential is upward. When the river stage is high
this trend is reversed. This situation is true at the site
except away from the river at the well nest (see Figure
3-6) . Here, head in the unconfined aquifer is higher than
in the confined aquifer during prolonged low river stage.
The head in the confined aquifer is higher than in the
unconfined aquifer at the well nest when the river stage is
high or when it has been fluctuating around 135-140 feet
and above. On an annual basis, the net head potential flow
direction is upward everywhere at the site, greatly
decreasing the potential for downward constituent migration
under the site from stratum B to stratum D.

5. Pumping test data were used to analyze the potential hy-
draulic connection between strata B and D by pumping on
stratum D and monitoring changes in water level in both
strata B and D. Using the Hantush-Jacob method of curve
matching, a hydraulic conductivity on the order of 10"*
cm/sec was calculated. This large amount of "leakage", if
coming from stratum B down through stratum C into stratum D
during the pumping test, would cause some drawdown in the
unconfined aquifer. A very small amount of decrease in the
water level in stratum B was noted during the pumping test.
Using this value as the amount of drawdown due to pumping,
the hydraulic conductivity in stratum C was calculated to
be on the order of 10'r cm/sec. This permeability
corresponds with the clayey soil type which comprises
stratum C. The remainder of the leakage must be coming
from below stratum D, that is, through stratum E from,
below.

6. Low levels of some volatile constituents, no PCBs and some
trace metals have been detected in the shallow unconfined
aquifer (stratum B) in a limited area to the north and
northwest of the main pond. In the confined aquifer
(stratum D) no levels of constituents above background
values were found at the site.

H649
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GROUND WATER MIGRATION MANAGEMENT
REMEDIAL INVESTIGATION

SHERIDAN DISPOSAL SERVICES SITE
HEMPSTEAD, TEXAS

1 - INTRODUCTION

In accordance with the Administrative Order on Consent for the
Sheridan Disposal Services site in Hempstead, Texas, a Ground
Water Migration Management Remedial Investigation (herein
referred to as GWRI) has been completed. The purpose of the
GWRI, as part of the second operable unit RI/FS, is to define
the hydrogeologic setting of the area and assess the impact, if
any, of disposal activities on the ground water beneath and
adjacent to the site. Previous investigations for the Source
Control RI (first operable unit) defined the nature and extent
of possible contamination in soil at and adjacent to the waste
disposal facilities. The Source Control FS (first operable
unit) has recommended remedial alternatives for site clean-up of
waste areas.

Field studies supporting the GWRI include subsurface soil
borings, installation of monitor wells, periodic water level
measurements, aquifer testing and ground water sampling of the
upper two aquifers that lie under the disposal site. Data
utilized for this report were collected from January 1987
through the present. Information from the Source Control
Remedial Investigation (referred to as SCRI) of July 1987 and
Source Control FS (November 1988) is also used, where appro-
priate, to supplement the findings of this report. An
additional ground water sampling event will take place when the
Brazos River reaches a high water stage or by June 1989,
whichever comes first. The results of that sampling will be
presented as an addendum to this report.

1.1 Site History

1.1.1 Geographical Location

The Sheridan Disposal Services (SDS) site is located in Waller
County, Texas approximately nine miles north-northwest of the
City of Hempstead, Texas and two miles northwest of the inter-
section of Clark Bottom Road and Farm Road 1736 (Figure 1-1).
The property is bounded on the east, south and west sides by
farm and ranch lands, and on the north by the Brazos River. The
site lies within the Gulf Coastal Plain Physiographic Province
and is transitionally positioned between the Post Oak Savannah
and Blackland Prairie Natural Regions of Texas. (SCRI, July
1987) .

1-1
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1.1.2 Facility Description

The facility currently occupies approximately 110 acres, and
includes a 42 acre irrigation/evaporation system, a 12 acre main
pond and a 17 acre dike area around the main pond (Figure 1-2).
The area of the main pond and dike are based on a water surface
elevation in the main pond of 170.5 feet (mean sea level); these
areas will vary with changes in the main pond water level. An
inoperable incinerator and a group of nine treatment and storage
tanks are located on the east side of the main pond on the dike.
The remaining acreage consists of borrow ditches excavated for
construction of the dikes and other "buffer zone" acres inside
the perimeter fence.

The main pond is located in a naturally occurring low-lying area
that was gradually expanded to a maximum size of about 22 acres
utilizing a system of levees. The main pond was used as a sur-
face impoundment for material disposal and for open pit burning.
The levee was built of native soils from around the pond and
from combustion residuals from waste burning. Some sludges un-
derlie parts of the levees. Over time, the levee height was
increased using barrels, ash from the incinerator, and addition-
al native soils. This mixture was also used to fill in part of
the main pond as an attempt at closure. This partial closure
activity reduced the size of the main pond to approximately 15
acres.

Water that accumulated in the main pond due to precipitation was
pumped into the irrigation/evaporation system and allowed to
evaporate. The tanks were used for the separation and treatment
of oil/water emulsions and storage of solvents and fuel oils.

1.1.3 Chronological History of Site Management. Use and
Modifications

The Sheridan Disposal Services site, owned and operated by Mr.
Duane Sheridan of Hempstead, Texas, began accepting industrial
wastes for disposal in the late 1950'a. These wastes were dis-
posed of by open pit burning and surface impoundment of ash
residue in a naturally low-lying area on Mr. Sheridan's proper-
ty. As the volume of material accepted at the site increased, a
dike composed of native soils and combustion residuals from
waste burning was constructed (sometime in late 1963) around the
natural depression to form the main pond. This levee was com-
pleted such that some sludges were covered by the base of por-
tions of the dikes. Native soils appear to have come from the
borrow areas shown in Figure 1-2. These site management prac-
tices and facilities were used through 1971.

1-3
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A group of storage and treatment tanks were constructed begin-
ning in September 1971 in response to an order from the Texas
Water Quality Board (TWQB), predecessor to the Texas Water
Commission (TWO). These tanks were used for steam treating oil-
water emulsions. Separated oils were used as fuel for a system
of ground flares that was installed in 1972.

A smaller pond (approximately 400,000 gallons) was constructed
in the northeast corner of the main pond levee. It was used
to receive incoming materials. From there the wastes were
generally pumped into the steam treatment system for emulsion
treatment. Any recovered oils were either sold, burned in
ground flares or used as boiler fuel. Leftover residues were
disposed of in the main pond. Liquid wastes from the smaller
pond were discharged directly into the main pond when the steam
emulsion system was not working or was overloaded.

In November of 1972 a fire destroyed the oil burner
(incinerator) system and the surface of the main pond was
ignited, burning off the surface layer of oil. At this time,
the volume of wastes disposed of in the main pond caused a
freeboard problem. Twice during 1973 severe rainfall brought
the height of liquids in the pond to within six inches of the
top of the levee. The height of the levee was increased in 1975
to mitigate this type of occurrence.

During 1974 and 1975, several trial burns of new incinerators
were performed by Sheridan Disposal Services. Permit approval
was granted to SDS by the Texas Air Control Board (TACB) for a
liquid waste burner (incinerator) that was designed and built by
Mr. Sheridan. The incinerator was in use until June 1978 when a
fire destroyed portions of the system.

In order to take care of the continuing problem of accumulated
pond wastewater, a new facility — the irrigation/evaporation
system — was built in 1976 adjacent to the main pond. This 42
acre impoundment received wastewater from the main pond into a
series of small cells where it was allowed to evaporate.

SDS began closing the main pond with levee and other materials
in October 1978. An initial closure plan was agreed to by SDS
and the TWQB in 1979. This plan called for initial closure of
the main pond, pumping of accumulated stormwater from the pond
into the evaporation system, and maintenance of the pond levee.
Pond water was transferred to the evaporation system and approx-
imately seven acres of the main pond area including the receiv-
ing basin were covered with fill material.

A final closure plan was submitted to the Texas Department of
Water Resources (now the Texas Water Commission (TWC)), by

1-5

H649



t
I
1
1
I
I
I
I
I
I
Ii
I
I
I
1
I

018519

Sheridan Disposal Services. It was rejected in January 1984, at
which time the TDWR determined that SDS did not have the exper-
tise or resources to properly close the site. At that time the
TWC contacted certain companies whose waste may have been dis-
posed of at the SDS site to request assistance in the site
closure. The Sheridan Site Committee was formed in response to
that request and has since worked with the Texas Water Commis-
sion and the Environmental Protection Agency to collect and
analyze information necessary to evaluate appropriate closure
alternatives.

The SDS site was proposed for inclusion on the National Prior-
ities List pursuant to Section 105 of CERCLA on June 10, 1986.

1.2 Source Material Description

The major sources of organic and inorganic chemical constituents
at the site are the main pond (water and sludges), affected pond
subsoils and dike materials. There are very limited additional
quantities of affected sludges and soils in the evaporation
system. These source areas are discussed below. Manifest de-
scriptions of some of the materials received for disposal at the
site are listed in Table 1-1. A summary of representative
concentrations and volumes of waste on-site is included in Table
1-2. This table is reproduced from the Baseline Risk Assessment
(Table 9-2, dated November 1, 1988); references in this table
refer to other tables in the Risk Assessment.

1.2.1 Main Pond

The current size of the main pond varies between 13 and 15 acres
depending on water depth. The depth of accumulated rainwater
varies between one and six feet between periods of accumulation
and removal.

The main pond contents are stratified into a partial surface oil
and emulsion layer, an aqueous phase and a heavy sludge layer.
The surface oil layer (less than two inches in thickness) cur-
rently covers 15% or less of the pond surface and varies in
location according to wind direction. During July/August 1987,
the majority of the oil layer was removed from the main pond and
placed in on-site storage tanks. The main pond water has been
evaporated in the evaporation system in accordance with an
Administrative Order issued by EPA.

Based on results from the analyses of 15 samples collected in
June 1987, the main pond sludges vary in thickness from about 6
inches to about 24 inches with an average thickness of 12.4
inches. This depth contrasts with sludge thickness measurements
of one foot to just over three feet in September 1984 (SCRI,

1-6
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TABLE .1-1

Descriptions of Materials Listed
for Disposal at the SDS

Alcohol, organic phosphorus compounds,
cobalt

Alkyl Benzenes

Ammonia Bromate, Water

Barge, RR Tank Car Washings,
& Misc. Chemicals

Benzene, Ethers, Methylchloride

Butyl Acrylates

Calcium Arsenate

Caustic and Latex Polymer

Copper Chloride Powder Catalyst

Diethylene Glycol, Resin, w/Toluene

Drilling Muds

Drum Washing Residue

Fatty Acid Esters

Fatty Alcohols

Filter Cake Residue

Furfural, Butadiene Copolymer

Glycol Still Bottoms

Herbicides
Bottoms

Hydraulic Oils

Insecticides

B, S & W Oils

1-7

on Manifests
Site

Kerosene & Grease

Kitchen Grease & Water

Methacrylate

Molasses & Water

Oily Wastewater

Organic Sludge, Skimming,
Kerosene and Mineral

Spirits

Phenol Formaldehyde

Pickling Acid

Polyethylene, Diatomaceous
Earth

Process Wastewater

Soap

Sodium

Sodium Hydroxide

Sour Crude Oil

Spent Chlorinated Solvents

Spent Newspaper Inks and
Solvents

Styrene Ethylbenzene

Styrene Monomer w/Diesel

Vegetable Oils

Waste Chemicals

Water & Oil
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. o( Ki'piesiMiUlive concentiat ions and volumes lor
specific waste cunpar linen is and Receptors lor the Sheridan Disposal services site

parameter

Representative
water concentrations <l)

twin Clark Lake
Pond water

water (2) (west end)
(Table 4-i»2> (Table e-7)

Representative concentrations for soils/Sludges (i)

Dike Area Evaporation Area
Brazos River

water Quality
(Table (-4)

Mam
Pond Averaged Affected

sludges (2) soils (3) soil soils

Background
soils

Sludges (2) (Tables 4-1*2)

00
01
r\>

units mg/l mg/l

Area (acres) 19 (4)
Representative thickness (feel) 7.1 (5)
Approximate volume (cu.yds.) 217021
Density 1.0 g/cm] i o g/ona

Benzene ro to
2.4-Dimethy Iphenol M> ro
tthy I benzene ND ND
Naphthalene NO ro
Total PCBS (as Aroclor 1016) ro ro
Phenol 1 a ro
Telrachloroelhylene o 16 ro
loluene o 63 ro
Trichloroelhylene 1 46 ro

Metals (as total constituent)

Surlicial
NA
NA

i o g/cm3

mg/kg

12

i s
3OOOO

•g/kg

17
11

301693

•a/kg

12
s s

114000

•g/kg

40.75
O i

330OO

•g/kg

0 25
05
200

i i g/cm3 1.6 g/c*3 i 3 g/ou 1.6 g/cm3 1.3 g/ou

ro
ro
ro
ro
ro
ro
ro
ro
ro

1O5O
342
3267
257
159
695
121

1225
50

12

•
6
6
1O
45
ro
10
ro

23
16
11
12
19
90
ro
19
ro

ro
ro
ro
ro
ro (6)
ro
ro
ro
ro

42 95
24.7
3O1
ro
25
757
21 •
165 0

ro

mg/kg

surficial
NA
NA

i 6 g/cmj

ro
NI)

ND
o 115

NI>
ro
ro
ro
ro

Chromium
Lead
Nickel
Zinc

1 14
0.304
0 62S
4 505

O 01
0 012

ro
0.07

O 01
0 0235
0 OOS
0 O35

236
404
67
573

13
149
12
2S5

20
290
14

492

33 4
45.7
17 6
72.6

72.6
164

31 5
751

31 1
11 b
t7 2
39 6

(1) txcepl lor sludge samples, the representative concentration given is the average of (delected concenlralion(s)
plus i/2*(sample d.i.)) found tor the waste compartment indicated

(2) Representative values for sludge samples are calculated as the average or all above-detection-limit concentrations
or 1/2 of delected value if there is only one detection in the data base see Appendix E-i lor documentation
These calculations provide worst-case levels lot direct contact exposure and ground water models Representative values for
Toluene and zinc to not include outlier values of 36.600 and n.eoo mg/ng. respectively, because concentrations of that
magnitude were not confirmed in 19>7 samples

13) Average dike soil concentration is calculated as the mean of all visually alfecled and unaffected soils data
from the dike boring samples collected July 6-10. 1987 (see Appendix t-i lor documentation)
These calculations provide data lor dust emissions and direct exposure models

(4) Acreage given is based on the assumption thai, if abandoned, the pond would f i l l to an elevation of 176 5 (eel
MSI and would decant over (he lowest part ol I he dike ai that elevation with each subsequent rainfall
ihe low point appears to be located on the north dike, west ol the foimer lank battery and receiving pond (figure 2-2)

(5) Depth given is based on the average depth (1 6 teet) from the water suitace to the sludge surface (see Table 3-5)
as recoided in Ihe June 17-18. 1967 sampling ol pond sludges, plus Ihe difference between Ihe water elevation recorded
on that dale (173- MSI) and 176 5 MSI (a difference of 3 5 - )

(6) POUS (as Aroclor 1248) were delected from o 5-i depth in evaporation system cells ) and 15 at concentrations
ol 1600 ug/kg and no ug/kg. respectively (samples I ram lebruaiy issa ond December 1987 sampling events)

NA - hhlt A|)|ll II all 11'
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1987) . An average pond depth of IS inches is used for risk
analysis and design calculations. These sludges are
approximately 45% water, 40% oil and 15% solids by weight. Pond
sludge composition was reported in the SCRI (Page 3-4) to be 50%
water and volatile organics by weight, 30% non-volative
organics by weight and 20% inorganics by weight based on samples
collected in 1984. These are similar to the values reported
herein from 1987 samples for water, oil and solids content,
respectively.

No samples of pond subsoil were collected during the GWRI in-
vestigations due to the possibility of carry down of affected
material contained in the sludge.

1.2.2 Pond Dike

The dike around the pond has a surface area of approximately 17
acres and was constructed primarily from surrounding clay and
combustion residues from the incinerator. It is estimated that
up to 10% of the levee material may consist of materials charac-
terized as diatomaceous earth filter aid wetted with a petroleum
oil. This filter cake material contains unspecified organo-
metallic chemicals as well as insoluble barium and zinc salts.

Additionally, a number of drums have been incorporated into the
levee structure in the north and west sections of the dike
system. Soil borings conducted on the dikes in July 1987
indicate discrete sludge or other waste products varying in
thickness from two to seven feet. These layers occur at depths
consistent with pre-construction grade elevations of the natural
depression utilized by Sheridan for disposal since the late
1950's.

When SOS began initial closure actions in 1979, approximately
five acres of the pond in the northern section were covered with
construction debris and dike material. In addition, another two
acres of the southeastern portion of the pond were capped using
fill materials and on-site soils. (These seven acres are in-
cluded in the estimated dike area of 17 acres.) These actions
have resulted in portions of the pond being covered with mater-
ials such as construction debris and soils that are different in
composition from the remainder of the levee.

1.2.3 Evaporation Area Sludges and Soils

The evaporation system consists of 42 acres of water retention
cells. The majority of organic compounds that were identified
in the evaporation system occur in isolated sludge deposits at
or near the point of pond discharge into the evaporation system.
Trace amounts of PCBs (110 to 1800 ppb) were also detected in

1-9
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f cells adjacent to the pond discharge cell. Other concentrations
of detected constituents in evaporation system soils and sludges
are found in Table 1-2.
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2 - REGIONAL GEOLOGY AND HYDROGEOLOGY

2.1 Regional Geology

The Sheridan Disposal Services (SOS) site is located in the
Brazos River drainage basin. The Brazos River flows across
central Texas toward the Gulf of Mexico. Near the SDS site it
flows across the West Gulf Coast section of the Coastal Plain
Province, and ultimately discharges into the Gulf of Mexico near
Freeport, Texas.

Seven geologic formations are exposed at the surface between the
SDS site and the Gulf of Mexico. These units, from oldest to
youngest, include: the Fleming Formation, Goliad Sand, Willis
Sand, Bentley Formation, Montgomery Formation, Beaumont Clay and
the recent alluvium of the Brazos River. Geologic units older
than the Fleming Formation outcrop northwest of the site
(updip), and can be found between the site and the Gulf of
Mexico, although at great depths. Figure 2-1 shows the site
location and geologic map of the region around the SDS site.
The site lies completely within the Brazos River alluvium which
is approximately 55 feet thick at this location. It is
underlain by the Fleming Formation (Miocene age). The surface
between these units is unconformable.

The formations along the Gulf Coast in this region are composed
of unconsolidated and interbedded sands, silts and clays that
were deposited under both subaerial and subaqueous (marine)
conditions. These regional depositional environments were
primarily influenced by changes in relative sea level in the
Gulf of Mexico. The formations have a regional dip to the
south/southeast, with concurrent thickening and steepening of
dip toward the Gulf of Mexico.

According to the Geologic Atlas of Texas, Austin sheet, there
are no surface expressions of faulting in the area of northern
Waller or Washington Counties. Subsurface sampling at the SDS
site did not show any evidence of faulting. The only other
structural features in the region are the Hockley escarpment,
Hockley salt dome and the Millican fault zone. Neither the
Hockley escarpment, IS miles south of the site, nor the Millican
fault zone, 20 miles north of the site, appear to have any
structural or hydrologic influence on the SDS site.

2-1
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2.2 Regional HydroaeoloaY

In the Southeast Texas region, ground water is a principal sup-
plier for industrial, municipal, irrigation and domestic use.
Fresh and slightly saline ground water is available throughout
the area, with less saline formations found closer to the sur-
face. The geologic formations that contain usable ground water
include: the Catahoula Sandstone, Fleming Formation, Goliad
Sand, Willis Sand, Bentley Formation, Montgomery Formation,
Beaumont Formation and the recent alluvium of the Brazos River
Basin. Because all of these formations are lithologically
similar (interbedded sequences of sand, silt and clay) and often
in hydrologic connection with each other, the formations have
been divided into four hydrogeologic units. The units are: the
Jasper Aquifer, Burkeville Aquiclude, Evangeline Aquifer, and
the Brazos River Alluvium Aquifer. These are the four aquifer
systems that could potentially be impacted by the SOS site.

The SDS site lies on the surficial sediments of the Brazos River
Alluvium. Beneath the alluvium is the Fleming Formation, com-
posed of alternating sand and clay layers. The complex nature
of the Miocene stratigraphy and the vertical and horizontal
variations in any of the Gulf Coast formations have led to the
Fleming Formation being "pigeon-holed" into two different aqui-
fer systems: the Evangeline Aquifer and the Jasper Aquifer,
separated by the Burkeville Aquiclude. The classification of
the Fleming Formation depends on its location and depth along
the Gulf Coast. At the SDS site, the Fleming Formation is
probably part of the Evangeline Aquifer, based on electric logs
from the region.

Figure 2-2 shows a northeast-southwest hydrologic cross-section
across Mailer County that falls near the SDS site (Texas Water
Development Board (TWDB) Report 68, 1967). This indicates that
at a minimum, the base of the Evangeline Aquifer is at approxi-
mately 305 feet below mean sea level (MSL). An average eleva-
tion for the SDS site is 170 feet MSL, meaning that the base of
the Evangeline is over 450 feet below the surface at the site.
This is also shown on the geologic map (Figure 2-1) demonstrat-
ing that the site is located within the upper portion of the
Fleming Formation. Table 2-1 shows that the upper portion of
the Fleming Formation forms the lower part of the Evangeline
Aquifer. The lower portion of the Fleming Formation may form
parts of the Jasper Aquifer along portions of the Gulf Coast, as
reported in TDWR Report 236, 1979, Table 1.

The Burkeville Aquiclude and the Jasper Aquifer are also found
under the SDS site at approximate depths of 305 feet and 525
feet below MSL, respectively, and are water sources in the
region.
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2.2.1 Hvdroloaic Properties

There are limited published data available which document the
hydrologic properties of the four aquifers which underlie the
site. The only document which describes the properties of these
aquifers in the vicinity of the site is the TWDB report No. 68
entitled "Ground-Water Resources of Austin and Waller Counties,
Texas". The discussion which follows summarizes relevant data
from that report.

The Jasper Aquifer is the deepest regional aquifer beneath the
SOS location. Only a few large production wells currently use
this aquifer. The only available data for this unit comes from
pumping test data on one well; it yielded values of between 212
and 272 gpd/ft2 (0.010 to 0.012 cm/sec) . No other data are
available for this aquifer.

Overlying the Jasper Aquifer is the Burkeville Aquiclude. This
unit hydrologically separates the Jasper from the Evangeline
Aquifer. The Burkeville is predominately clayey with some sand
lenses within it that do produce measurable quantities of water.
In the vicinity of the SDS site it has an average thickness of
about 320 feet and is approximately 480 feet below the ground
surface. A few domestic wells produce from the Burkeville, but
no published data are available concerning its hydrologic
properties.

The Evangeline Aquifer overlies the Burkeville Aquiclude. In
the vicinity of the SDS site the Evangeline appears to have an
approximate thickness of 420 feet (Figure 2-2) and occurs about
60 feet below ground surface. This aquifer is a primary pro-
ducer of ground water in the area due to its proximity to the
surface. Hydrologic properties calculated from 25 wells in
Austin and Waller Counties yielded values of between 7900 and
99,000 gpd/ft for transmissivity. Hydraulic conductivity varied
between 51 and 487 gpd/ft2 (0.002 to 0.02 cm/sec), with an
average of 215 gpd/ft2 (0.01 cm/sec).

The uppermost aquifer at the site is the Brazos River Alluvium.
It ranges in thickness from 0 to 75 feet in the region and is
about 55 feet thick at the site. No pumping tests have been
performed in Austin or Waller Counties on this aquifer, but data
from Fall, Robertson, Brazos and Burleson Counties, where the
alluvium is similar, have a range of transmissivity between 7300
to 208,000 gpd/ft, with an estimated average of 42,000 gpd/ft.

The primary source of ground water recharge is infiltration from
precipitation. In this area of the Gulf Coast, ground water
tends to flow downdip toward the Gulf of Mexico, although local
variations do occur (for example, in an area where there is a
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large amount of pumping). Therefore, most recharge would occur
updip of the Sheridan site. The Brazos River Alluvium Aquifer
may be different due to bank storage. The Brazos River is
considered an effluent (gaining) stream in the region of the SDS
site (TWDB Report 68, 1967). That is, the river gains water
from local ground water drainage into the channel. This situa-
tion may reverse itself during periods of high river stage, when
water will flow from the river into the alluvial aquifer. This
situation can exist at the SDS site and will be discussed in
more detail in Section 3.

2.2.2 Ground Water Uses

Ground water is used for municipal, industrial, irrigation and
domestic purposes in the region. A record search of the Texas
Water Development Board and Texas Water Commission was conducted
to locate all registered wells within a three mile radius of the
SDS site. Figure 2-3 shows the location of these wells in rela-
tion to the site. Two well classifications are listed in Tables
2-2 and 2-3: located wells and plotted wells. Located wells are
those which have been verified on-site by the Texas Water Devel-
opment Board (TWDB) or US Geological Survey staff. In some
cases, samples for chemical analyses have been also taken from
these wells. Plotted wells are those whose location is taken
from a water well driller's log. The accuracy of these loca-
tions depends on the driller and has not been field checked.

Wells of primary concern within the three mile radius of the SDS
site include those located to the south and southeast of the
site, on the southern or eastern bank of the Brazos River. Wells
north of the site would not be of concern because the regional
gradient is to the south/southeast. These wells are therefore
upgradient of the site. Also, any wells screened in the allu-
vium or possibly the upper portion of the Fleming Formation
(that portion which is in hydrologic communication with the
Brazos River) across the Brazos River from the site (either
north or west) would not be of concern because of the dilution
capacity of the river.

In the immediate vicinity of the SDS site, the ground water flow
direction for the Brazos River Alluvium Aquifer is primarily to
the north or northwest, toward the Brazos River. This direction
changes only when the river is in high stage, at which time the
flow changes to a south and then west direction. This southerly
flow does not maintain itself for long periods of time or great
distances away from the river bank and hence is not of concern
for any significant constituent travel toward the south. Based
on these flow patterns, a review of Figure 2-3 indicates that
there are no wells screened in the alluvium that would be
impacted by the SDS site. Well number 605, screened in the
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(676 TABLE: 2-2

Located well Data within a Three Mile Radius
ol the sheridan Disposal services site

O>
01
(A)
N)

«o

well
NO.

59-55-6O1
59-55-602
59-55-603
59-55-604
59-55-605
59-56-102
59-56-104
59-56-402
59-56-106
59-56-108
59-56-109
59-56-110
59-55-301

59-55-302
59-55-303
59-55-304
59-55-305
59-55-514
59-55-515
59-55-606
59-56-101

NOTES.

county

waller
waller
waller
waller
waller
wallet
waller
waller
Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington

la) Depth measured from
Ibl Measured
|c| Measured
id| Electric

Aquifer

AllUVllW
Evangel Ine
Evangel Ine
Evangel Ine
Alluvium
AllUVllW

..
(see Electric Log

Alluvium
--
--

Alluvium
Jasper

--
--
--
--

----
Al luvlum

(see Electric Log

ground surface.

Diameter
of well

use (in.)

irrigation
Slock
Domestic, slock
Stock
stock
m I gat ion
slock

File Q-134) Id)
irrigation
stock
slock
irrigation
slock
slock
Domestic
unused
unused
Slock
Slock
Unused
File Q-19) Id]

18
6
3
3
4
14
3.5

16
4

4
16
5
4
6
6
36
6
2 5
6

Total
Depth lal

(Ft >

64
396
106
178
60
73
400

71
900
900
85

1049
1059
438
65
46
65
365
105

screened interval
(Ft.) [Depth Below
Ground surface!

36 ?
356-396
91-106

unknown
30-60
60

unknown

unknown
unknown
unknown
unknown
1029-1049
1O49-1059
428-438
46-65
unknown
unknown
unknown
unknown

Elevation
(Fl. MSL)

168
168

115 ?
197
170

170 »
178

174
177
173
174
ISO
175
232
271
130
166
166
150

Top Of
casing (Ft.) [bl

i Above surface
unk.
Ground

--
1 .5
1.0
1 .0

1 .0
unk.
unk.
1 .5
2.0

unk.
1 .2

unk.
2.9
1.0

unk.
Ground

water
Level

(Ft.) Id

15.43
unk.
41

unk
40.65
36. 8O

32. OS

52 4
unk.
unk.
36.15
27 25

14 Above LSD
48.41
53
46 55
26 07
unk
32.45

above ground surface.
from top of casing
Log Files could not be located either at the TWC or TWUU



1676 TABIE 1-3

Plotted well Data within a Three Mile Radius
of the Sheridan Disposal services site

wel I
NO

59-55-6AI
59-55-6A2

59-55-6B1
59-55-6B2
59-56-6C

59-55-6D
59-S5-6E
59-55-6F
59-55-6G
59-S5-6H
59-55-6)
59-55-6K
S9-S5-2P

59-SS-2R

59-55-3A1

59-S5-3A2

59-55-3B1

S9-SS-382

59-55-3C1

59-55-3CJ

59-55-3C3

59-55-3D

S9-55-3E1

59-S5-3E2

59-55-3F

S9-SS-3H1

59-55-3J

59-55-311

59-55-3LJ

county

wal ler
waller
wal ler
wal lei
wal ler
waller
waller
waller
wallet
waller
waller
waller
Washington
Washington
Washington
Washington
Washington
Washington
Washington

Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington

Aquifer

unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk
unk.
unk.

Diameter Total
ol well Depth (a)

use (in.) (Ft )

Ranch 4
Domestic 4 (o-iaa)

25 (188-203)
Domestic 4
Domestic 2
Domestic 4 (0-170)

2.S (170-180)
industrial 4
industrial 4
Domestic 4
industrial 4
industrial 4
industrial 4
industrial 4
Domestic

Domestic
Domestic
Domestic
Domestic
Domestic
Domestic
Domestic
Domestic
Domestic
Domestic
Domestic
Domestic
Domestic
Domestic

Domestic
Domestic

(O-1O8)
.5 (1O8-118)
(0-149)
.5 (149-164)
(0-146)
5 (146-161)
(0-139)
(127-148)
(0-119)
(112-138)
(0-117)
(111-134)
(0-139)
(127-148)
(0-175)
.5 (175-190)
(0-142)
(126-157)
(0-147)
(14O-161)
(0-345)
.5 (345-360)
(0-228)
(211-253)
(0-124)
(116-137)
(0-105)
.5 (105-113)
(0-163)
5 (163-178)
(0-118)
(111-132)
(0-124)
(114-146)

136
203

133
159
180

249
273
160
295
265
262
210
123

165

161

148

138

134

148

190

157

161

379

253

137

117

183

132

140

screened interval
(Ft ) (Depth eelow
Ground surface!

130-136
188-203

127-133
153-159
170-180

207-249
231-273
1 54 - 1 60
unk.
unk.
unk.
unk.

108-118

149-164

146-161

127-148

112-138

111-134

127-148

175-19O

126-157

140-161

345-36O

211-253

116-137

105-113

163-178

111-132

114-140

Elevation
(Ft MSL)

unk
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.

water
Top of Level

casing (Ft.) Ibl (Ft ) fc]

unk.
unk
unk.
unk.
1 5

unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
0.0

0.0

unk.
0.0

unk.
0.0

o.o
1 .0

unk.
0.0

0.0

1.0

unk.
unk.

22
80

unk
unk.
88

55
40
32
45
55
42
25

unk.
98

66

87

71

68

68

123

79

91

46

29

62

73

111

62

72

»->
00
(Jl

/ I
u)

NOTES
a] Depth measured from ground surface
b] Measured above ground surface.
c| Measured fro* top ol casing.
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Plotted well oata within a three Mile Radius
or the stieiidan Disposal services site

well
NO

59-55-3M
59-55-3N

59-5S-3P

59-55-5A
59-55-5E
59-55-5C1

59-5S-5C2

59-55-5H
59-55-6A1
S9-55-6A2

59-S5-6A3
59-56-4A1
59-S6-4A2
S9-S6-4C

59-56-4E
59-56-4H1
S9-S6-4H2
59-56-4H3
59-56-4K
59-56-4M1

59-56-4MJ
S9-S6-4N

S9-56-4Q
59-56-4R
S9-56-4T

S9-S6-4U
S9-56-7F

S9-S6-1A

59- 56- IB

59-56-1C

59-56-1D

59-56-1E
59-55-3H1

county

Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington
waiter
waller
waller
waller
waller
waller
wal ler
wa 1 1 er
waller
waller
waller
waller
wal ler
waller
wal ler
waller
Washington
Washington
Washington

Washington
Washington
Washington

Aqui ler

unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk
unk.
unk.
unk.

Diameter Total
ot well Depth (a|

use (in ) (Ft )

Domestic 4
Domestic 4 (0-152)

2.5 (152-167)
Domestic 4 (0-163)

1.5 (163-178)
Domestic 2
industrial 4
industrial 4
irrigation 12-3/4
industrial 4
industrial 4
industrial 4
industrial 4
Farm 4
Domestic 4
Domestic 4 (0-170)

J.5 (165-200)
Domestic 4
Domestic 2
Domestic 4
Domestic 4
Domestic 4
unknown
Domestic
Domestic
industrial
Domestic
Domestic
OH Field/Supply
Domestic
Domestic
Domestic
Domestic
Domestic

(0-128)
(120-141)
4

(0-135)
(126-153)
4
4

(0-250)
.5 (250-260)

4
(0-182)
(265-307)
(0-133)
(125-146)
(0-158)
.5 (158-173)
(0-95)
.5 (95-110)
(0-149)
.5 (149-164)

Domestic 4
Domestic 4

181
167

178

360
146
210

130

215
246
286

210
276
301
200

165
115
1O6
306
201
141

141
153

265
120
26O

300
307

146

173

110

164

139
192

screened interval
(Ft .) (Depth Below
Ground surface)

161-181
151-167

163-178

340-36O
189-231
147-168
189-210

39-58. 71-76.
79-75. 98-104

170-115
180-115
189-110
231-251
168-110
270-276
291-301
165-200

155-165
109-115
unk.

196-306
181-101
120-141

136-141
126-153

168-110
unk.

150-160

160-180
265-307

125-146

158-173

95-110

149-164

unk.
152-172

Elevation
(Ft. MSL)

unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.

water
Top ol Level

casing (Ft ) (b) (Ft ) [cl

unk.
unk.
unk.
unk
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
0.0

unk.
unk.
unk.
unk.
unk.
0.0
0.0

unk.
0.0

unk.
unk.
unk.
unk.
0.0

unk.
unk.
unk.
unk.
unk
unk.

76
98

105

0.0
11
4O

101

30
15
11
25
91
105
90

87
30
55

126
76
50

63
69

45
58
95

45
112

70

11

unk.
78

60
72

o
»->
00

00

NOTES:

i a) Depth measured from ground surface,
b] Measured above ground surface,
cj Measured I torn top of casing.



I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

018535

alluvium, is also known as MW-5, a well just west of the main
pond. It is used only for ground water monitoring purposes at
the SDS site.

The only other regional aquifer of concern that could potential-
ly be affected by the site is the first aquifer in the Fleming
Formation (equivalent to stratum D). As mentioned above, this
sand unit is probably a part of the Evangeline Aquifer.

Geologic cross-sections from Section 3 show that this unit is
generally found between 90 and 60 feet MSL. The regional
gradient of the Evangeline Aquifer is between 40 and 60 feet per
mile in this region (TWDB Report 68, 1967). Based on existing
data, flow at the site in stratum D is toward the Brazos River
(N-NW). If, however, flow followed the regional gradient (S-SE)
there is a potential for a hydraulic connection between stratum
D and wells regionally downgradient of the site. Using this
range of values and the estimated depths of screened intervals
in wells downgradient of the SDS site along with their calculat-
ed downdip distance from the site, a comparison was made to see
if the calculated depth of the aquifer would be the same as the
screened interval in the downgradient wells. Results of these
calculations are in Table 2-4 and indicate that wells 6A-2, 6D,
6E, 4A, 4K, 4T, 4U and 7F could potentially be completed in the
Evangeline Aquifer in the same sand unit as Stratum D beneath
the site. This list includes all wells that are screened even
remotely close to the projected depth of the aquifer. Wells
which are regionally downdip of the site for which the screened
intervals are unknown (e.g., wells 402, 604, 4R, etc.) are not
included in Table 2-4 since it is impossible to judge hydraulic
connection if the screened interval is not known. Well 601 is
not included in Table 2-4 because this well is screened in the
alluvium (equivalent to stratum B) and is not in hydraulic
connection with stratum D. Three other wells, 602, 6C and 4H-
3, have the potential to be connected to stratum D via vertical
migration down an open borehole into the screened interval.
However, there are no data to support a hydrologic connection
between the aquifer at the site and any of the wells listed
above. A more detailed discussion of the ground water flow
direction in this aquifer and its chemistry is found in Sections
3 and 4, respectively.

2-12
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wells Regionally oowngradient or sos site
Potentially screened in Evangel me Aquifer

mil
Number

602

603

6A-1

6A-2

68- 1

6B-2

6C

60

6E

6F

4A1

4A2

4C

4E

4H-1

4H-3

4K

4M-I

4M-2

4N

4Q

4T

4U

7F

Aquifer

Evangel Ine
Evangel me
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk.
unk
unk.

Elevation
(Known or
Estimated)
(Ft.. MSL)

168

215

209

209

214

214

161

165

195

176

240

240

245

230

211

211

180

224

224

239

261

225

212

205

screened interval
Below Ground
surface (Ft . )

356-396

91-106

130-136

188-2O3

127-133

153-159

170-180

207-249

231-273

154-16O

270-276

291-301

165-200

155-165

109-115

296-306

182-202

120-141

136-141

126-153

161-210

250-260

160-18O

265-307

Screened
interval

(Ft . MSL)

-188

124

79

21

87

61

-9

-42

-36

22

-30

-51

80

75

102

-85

-2

104

88

113

93

•25

52

-60

10 -228

10 109

to 73

to 6

to 81

to 55

to -19

to -84

10 -78

to 16

to -36

to -61

10 45

to 65

10 96

10 -95

to -22

10 83

10 83

10 86

10 51

to -35

10 32

to -102

Approximate
Distance
Fro* sos
(Mlles)la)

1.5

2

2

2

2 25

2.25

0 31

1 6

1.75

2 7

2.25

2 25

2 3

1 54

1 9

1 9

1 .3

2 75

2 75

2

2

2 75

1 4

2 7

Approx. Elevation (Ft.. MSL)
of 90 to 60' sand Beneath sos

40' /Mile

Gradient

30 to 0

10 to -
10 to -
10 10 -

o to -
o to -
77 to

26 10

20 to
-18 to

o to -
o to -
-2 to -

28 to

14 10

14 lO

38 to

-20 to

-20 to

10 to

10 to

-20 to

34 to

-IB 10

20

20

20

30

30

47

-6

-1O

-48

30

30

32

-2

-16

-16

8

-50

-50

-20

-20

-SO

4

-48

60' /Mile !

Gradient i

o to
-30 to

-30 10

-30 to

-45 to

-45 to

70 10

-6 to -

-15 10

-72 to

-45 to

-45 to

-48 10

-30

-60

-60

-6O

-75

-75

40

36

-45

-102

-75

-75

-78

-2.4 to -32.4

-24 to

-24 10

12 10

-75 10

-75 10

•30 to

•30 10

-75 (0

6 10 -

-72 to

-54

-54

-18

-105

-105

-60

-60

-105

26

-102

00
O1
(*>

potential
XMineclion with
stratum o sand
jnder sos site

possible
NO

NO

Yes
NO

NO

possible
Yes
Yes
NO

ves
ves
NO

NO

NO

pos s i b 1 e
ves
NO

NO

NO

NO

Yes
ves
Yes

la] Distance is measured along strike (St) of regional dip
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3 - SITE GEOLOGY AND HYDROGEOLOGY

3.1 Introduction

The subsurface geology and hydrogeology at the SDS site are
closely interrelated. Information about the site has been
collected through field studies primarily involving subsurface
borings and monitor well installation. Previous site invest-
igations for the Source Control RI (SCRI) and Interim FS provide
the framework for the GWRI and some of the data collected for
those documents are used and expanded upon in this report.
Additional field investigations and data for the GWRI have been
collected, including the completion of 11 new (1987) subsurface
borings, installation of 11 monitor wells in these boreholes,
aquifer testing and continued monitoring of the transmissive
zones beneath the site.

3.2 Site Geology

The SDS site lies on the Brazos River Alluvium along the south-
ern bank of the Brazos River. At this location the alluvium is
approximately 55 feet thick and is composed of recent river
bottom and overbank deposits. Sediment types range from clay to
gravel. Two divisions of the alluvium have been designated in
the SCRI: stratum A and stratum B. Stratum A extends from the
surface to as much as 40 feet in depth, although it is generally
25-30 feet thick. It is composed of reddish brown interbedded
sands, silts and clays. These vary in their lateral extent and
composition depending on the distance from the river. For
example, sediments near the river bank tend to be sandier with
lenses of clay and have small lateral extents, whereas further
south, away from the river, these sediments are much clayier.
Correlations of individual beds within stratum A are difficult
to make across the site due to the variable nature of stratum A.

Stratum B is the lower portion of the alluvium and can be
distinguished from stratum A where sand becomes prevalent and
continuous with depth. Stratum B is a typical alluvial fining-
upward sequence for a meandering stream. The upper portion
generally begins as a fine sand or silty sand that continuously
grades downward into coarse sand or pebbles and sometimes gravel
at or near its base. These sediments are reddish tan to brown
and become grey with increasing grain size. They are poorly-to
well-sorted and are composed primarily of quartz and chert
grains with occasional shell fragments. This sequence is found
all over the site, even though its thickness may vary.

3-1
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Portions or all of stratum B are saturated and under unconfined
conditions. This forms the uppermost aquifer (referred to as
the unconfined or alluvial aquifer) under the SOS site. The
locations of borings used to determine the relationships of both
strata A and B are shown in Figure 3-1; cross-sections for the
site are in Figures 3-2 through 3-5. Boring logs used to
develop these cross-sections are in Appendix A. Selected soil
samples from the 1987 field investigations were analyzed for
various physical parameters. Table 3-1 shows the variation in
the character of sediments in the alluvium.

Underneath the alluvium is the Fleming Formation. At the site
the zone of interest within the Fleming has been subdivided into
three units: stratum C, stratum D and stratum E. Stratum C is
generally a dense, hard olive green to grey clay which is
laterally continuous under the site, usually found between 55
and 60 feet below grade. It often contains layers of clayey
silt or clayey sand within it. These coarser-grained layers are
up to 2 feet thick. South of Clark Lake at MW-40, approximately
1700 feet south of the southern edge of the main pond, stratum C
is primarily a clayey or sandy silt.

The thickness of stratum C is quite variable, ranging from 12
feet at MW-40 to 37 feet at MW-14. Based on available data from
boreholes drilled through October 1987, the average thickness of
stratum C under the site is approximately 27 feet. This value
differs from previous documents (e.g. SCRI, July 1987) due to
additional data collected for this report.

Beneath this clay is stratum D, a sandy transmissive zone that
is saturated and under confined conditions. It is the second
aquifer underlying the site. Depending on location, stratum D
is found between 65 and 95 feet below grade. Its thickness
varies from 9.5 feet to 28 feet, with an average value of 16.5.
These values vary from those previously reported (SCRI July
1987) due to additional field data collected for the GWRI.
Stratum D is a reddish or brown to tan, fine to medium-grained
sand that is silty or clayey in zones. In some areas this sand
is very well cemented with calcareous cement, forming a hard
sandstone layer near the top of the stratum.

Stratum E is beneath stratum D and is another very hard and
stiff clay layer. It is grey with olive mottling and iron
staining and has a similar appearance to stratum C. The lateral
extent and thickness of stratum E under the site is unknown.

Cross-sections showing the lateral and vertical extent of strata
C, D and E are shown in Figures 3-2 through 3-5. Physical para-
meters of soil samples for the Fleming Formation are in present-
ed in Table 3-2.

3-2
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Physical characterislici of selected Soil samples lion the Hra/os River Alluvium (strata A and B)

sample Depth
location fleet)

MW-31 6.3-7.0
34-39
44-49

MW-32 8-9

MW-33 24-25

MM-34 7-9
49-54

MW-35 3-4

U
• MW-36 17-18
09 39-44

MM-37 2 5-3.0
26-29

MW-39 23-24
37.5-38
49-54

MW-40 13 25-13 75
46.5-47

Stratum

A
B
B

A

A

A
B

A

A
B

A
B

A
B
B

A
B

Lab
Descr ipt ion

sandy clay
sand
sand

sandy clay

silly clay •/ sand seam

sandy s i l l
s i l l y sand

si 1 ly clay

s i l l y clay
sandy clay

si 1 ly clay
sandy s i l t

si I ty clay
sandy clay
s i l l y sand

clay
poorly graded sand

sher i dan oi sposal services Q
M
00

cram size Analysis unc on lined Atterberg l i m i t s ^
% passing sieve sue compressive liquid Plastic Plasticity ^
#10 *40 »200 strength (Isl) Limit Limit index

100
100
100

too

100

100
100

100

too
100

100
100

100
100
too

100
100

100
74
96

100

10O

100
too

100

100
100

100
100

99
99
46

99
94

78
15
1

63

71

66
12

97

100
57

99
46

91
85
15

96
2

3.2 32 18 14

47 21 26

09 54 26 28

0.6 67 31 36

41 22 19
02 31 17 14

12 68 19 49

Note

rhe following standard methods were used lor the above determinations

soil classilication ASTM D2487-85
cram size Analysis ASTM D422-63 (1972)
unconlined compressive strength: ASTM D2166-85
Atlerberg L i m i I s . ASTM D4318-84



CS07 lABlt 3 -2

Physical Character is l ics ol selected soil samples f rom (he rieming formation (s t ra ta C. o and 11

OJ
I

(O

sample Depth
location (feel)

MM- 31 62-63

MW-32 62-63

MW-33 79-81
100-100.6

MW-35 67-68
78-79
82-83

MW-37 55-56

MW-39 57 5-58.3

MW-40 58-58.5
85-85.5

strati**

C

C

O
E

C
C
D

C

C

C
E

sn

soil
classil i cation

clay

clay w/ s i l l seams

sand mi s i l t seams
sandy clay

sandy clay
s i l l y clay
si 1 ty sand

clay w/ s i l l seams

s i l l y clay w/ sand seams

si 1 ty clay w/sand
clay

er loan ui sposai sci vices

cram size Analysis uncon lined
% Passing sieve size compressive
»1O »«0 #200 Strength (Isf)

100

100

98
10O

100
100
100

100

100

too
too

100

100

93
100

100
100
95

too

100

99
98

95 1.5

89 31

15
87

95 27
86 27
46

98 2.8

97 6.3

86 1 2
76 0.64

O
«-fc

00
Allerberg t units j£

Liquid Plastic Plasticity yi
Limit Limit index

63

59

54

57
38

72

52

37
36

26

24

23

28
17

27

20

19
12

37

35

31

29
21

45

32

18
24

Note

The lollowing standard methods were used for the above determinations

soil classification ASTM D24B7-85
cram si/e Analysis: ASTM D422-63 (1972)
unconlined compressive Strength: ASTM O2166-85
Atterberg LimiIs: ASTM D431B-84
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3.3 Investigation of Site Hydrogeoloay

In order to understand the hydrogeology under the SDS site and
the potential impact of the site on ground water, numerous moni-
tor wells have been installed around the site over the past 25
years. Through 1985, 29 wells had been installed. Table 3-3
lists these wells and the aquifer they monitor. More details
about these wells can be found in Section 4 of the SCRI (July
1987).

For the GWRI, eleven additional monitor wells were installed to
better assess ground water flow directions and water quality
beneath the site. Monitor well construction details for these
wells are contained in Table 3-4. The following subsection
describes the procedures followed for sampling each borehole and
installing the eleven most recent monitor wells.

3.4 Field Procedures

3.4.1 Monitor Well Installation

Eleven additional wells were installed at the SDS site as part
of the GWRI. Seven of these wells are screened in the shallow,
unconfined aquifer and four are screened in the deeper, confined
aquifer. Locations of these new wells and previously existing
wells are shown in Figure 3-6.

All wells were installed with a CME 75 drilling rig using hollow
stem auger techniques. Boreholes were continuously sampled
where possible and described by a hydrogeologist. Detailed bor-
ing log descriptions are contained in Appendix A. Selected soil
samples were retained for physical testing. These are described
in Tables 3-1 and 3-2. In addition, extruded samples were field
checked for contamination using an HNu meter. No indications of
contamination were detected in any of the boreholes, except at
MW-38 where surface contamination was noted during the
installation of steel surface casing. Once this casing was
installed, no further contamination was detected in the
borehole.

A summary of well completion details is listed in Table 3-4.
All wells are either two or four-inch diameter schedule 40 PVC,
except that one two-inch well, MW-38, is 304 stainless steel.
All wells have 0.01 inch slot size for the screened interval,
with a 2 to 3 foot sump below the screen to collect fine part-
icles and help keep the screen free of silt through time. A
20/40 washed silica sand pack was tremied around the screened
interval to approximately two feet above the screen. Six to
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(XMails ol Moiulor well construction
Monitor and Other wells installed at sos Through 1985

O
»-»
00

Total
well Diameter Depth
Number (inches) (ID

MW-l 2 65
MW-1 |b) 1 40.5
MW-l 114
MM-} 65

MW-4 69
MW-5 6O

MM- 6 56
MW-7 4 100

MM- 8 4 65
MW-9 4 165 [C)
MM- 10 2 44 5
MM-11 4 135 1C)
MM- 12
MM- 13
MW-1 4

MM-1S
MW-1 6
MW-1 7
MW-1 8
MW-1 9
MW-10
MW-J1
MW-22
MM- 21
MM- 24
MW-J5
MM- 26
MM- 27
MM- 26
MM- 29

4O
93
102
61
61

Screened
interval

(ft)

50-60
NA

94-106
51-63
55-61
54-60
43-58
80-95
51-57

?
28-43

1
24-39
83-91
92-102
51-61
48-53

Date Aquifer
installed Monitored la) Description

1983
1985
1972
1983
1972
1963
1983
1984
1972
1963
1984

t

1984
1984
1984
1984
1984

Accidentally Destroyed
58.5
57
98
54
101
54
54
54
98 5
102
98
56

32-57
34-54

85-97 5
4-54
85-100
4-54
4-54
4-S4

83 5-98 5
85-97
85 5-98

5-5i

1984
1984
1985
1985
1985
1985
1985
1985
1985
1985
1985
19(5

EPA HT WCl 1 . NO. 3
Resource Engineering
O'Malley • clay (north
tPA FIT WCl 1 . NO. 2

well)

O Mai ley • clay (west well)
Old windmill well
EPA FIT Nell . NO. 1
Resource Engineering
O'Malley ft Clay (south well)
Production Nell for Boiler
Resource Engineering
Domestic wel I
Resource Engineering
Resource Engineering
Resource Engineering
Resource Engineering
Resource Engineering
Resource Engineering
Resource Engineering
Resource Engineering
Resource Engineering
Resource Engineering
Resource Engineering
Resource Engineering
Resource Engineering
Resource Engineering
Resource Engineering
Resource Engineering
Resource Engineering
Resource Engineering

NOTES.
(al Aquiler Monitored 1 - unconfined (water table) aquifer. 2 - Confined Aquifer.
|b) MW-I became plugged with s i l t , it was reconstructed with open ended i-inch PVC pipe.
[cl Tola! depth report by Duane Sheridan, not confirmed

Mia from souice control Hi. July 1987
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C8C9

MW-30
MH-31
MW-32
MW-33
MW-34
MW-35
MW-36
MW-J7
MW-3B

MW-39
MH-40

TABLE 3-4

Monitor well construction Details fa]
we I Is installed (or CWRI

Sheridan Disposal Services Site

well
Number

Diameter
(inches)

Total
Depth
(ft)

screened
interval
(ft)

Date
instal led

Aquifer
Monitored [b] oescrij>tion

104
63
63
100
64
103
60
16
78

57
as.5

77-102
25-60
25-60
77-97
26-61
80-100
27-57
25-55
31-76

34-54
65 5-83

7/27/87
7/16/87
7/20/87
7/29/87
7/23/87
8/6/87
8/7/87
8/7/87
7/30/87

8/8/87
10/10/87

ERM (surface casing to 59-)
ERM
ERM
ERM (surface casing to 65 )
ERM
ERM (surface casing to 68')
ERM
ERM
ERM (surface casing to 26•

stainless steel we)I)
ERM
ERM

(a) see Appendix A for boring logs.
[b] Aquifer Monitored' i - unconfined (water table) Aquifer 2 - confined Aquifer

I
I
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NOTE: MW-12 IS LOCATED 0.9 I
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PRIVATE ROAD AND CLA

BOTTOM ROAD.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFEi

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS M FEET MS
I 500

SCALE IN FEET
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FIGURE 3-6

MONITOR WELL LOCATIONS

Sheridan Disposal Services

HempsieMj. Texas

MX NO. 9120B09 [PATE 12/30,
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twelve inches of fine silica, sugar sand (40/60) was trended
above the coarse sand pack. Two feet of bentonite pellets were
placed above the sand pack. The bentonite was hydrated with
clean water if no natural ground water was in the borehole at
that depth. The bentonite was allowed to hydrate approximately
one or more hours before completing the hole. A thick slurry of
cement and bentonite (approximate 20:1 mixture by weight) was
trended down the annulus and filled to ground surface. Well
completion details can be found in the boring log descriptions,
Appendix A. A steel locking protective casing was placed around
each well and cemented into the concrete pad. Pads are 2.5 feet
by 2.5 feet in size and are sloped away from the well to pre-
clude water from collecting around the well casing. Figure 3-7
illustrates general monitor well construction details.

In order to protect the integrity of the deep aquifer from
potential surface contamination, steel surface casings were
installed from the ground surface to a depth of three to five
feet into the clay (stratum C) underlying the unconfined aqui-
fer. This procedure was followed for the three wells screened
in the deep aquifer that were installed along the west and north
sides of the main pond (MW-30, MW-33 and MW-35) . A surface
casing was not installed in MW-40, a background well screened in
the deep aquifer and located south of Clark Lake, as no indica-
tion of affected ground water was detected there and the loca-
tion is well-removed from site activities. In addition, a shal-
low surface casing was installed in MW-38, the stainless steel
well located at the top of the dike near the existing battery of
tanks (Figure 3-6). Although this well screens the shallow
aquifer, there is affected material in the dike soils and the
surface casing lessens the possibility of carrying material down
to the aquifer. The casing was installed to 26 feet below
grade, the depth determined to be below any HNu detectable or
visibly affected soil at that location.

Because of the unconsolidated nature of the uppermost aquifer,
the boreholes would not remain open and surface casings had to
be installed using mud rotary techniques. After the borehole
had been sampled using hollow stem augers and the clay layer
located, a Gardner-Denver drilling rig moved over the location
and reamed the borehole to approximately 11.5 inches diameter.
A minimal amount of bentonite or poly gel was added to the
drilling fluid to insure stability of the borehole. The steel
casing (8 inch inner diameter) was set a minimum of three feet
into the clay with approximately one foot of open hole below the
casing to allow the grout to move freely into the annulus. In
each borehole the casing was set into place using pressure
grouting techniques to ensure a good seal between the casing and
the subsurface soil. The grout was allowed to set a minimum of
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2'0"(min>
3'0'(mox)

VARIES

SOLID WALL 2" OR 4" I.D. RISER

CEMENT-BENTONITE MIX

HINGED LOCKING CAP

PADLOCK

PROTECTIVE STEEL CASNG

CAP

CONC. SEAL A PAD SLOPED TO DRAIN

FLUSH JOINT CONSTRUCTION

SCREEN SECTION. MACHINE
SLOTTED WELL SCREEN, 2' OR 4" l.D

SAND PACK

SUMP
END CAP. PRESSURE FIT OR THREADED

ERM-5oathw«st. inc.
HOUSTON, IIXAS

4/29/88 W.O.NO. 9109A19D88

FIGURE 3-7

GENERAL WELL CONSTRUCTION DETAILS

SHERIDAN DISPOSAL SERVICES
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24 hours before the plug was drilled out and sampling of the
borehole continued. Figure 3-8 illustrates these well
completion details.

Upon completion of well installation all existing and accessible
wells were surveyed to mean sea level by ERM-Southwest personnel
to establish a datum for comparison of ground water elevations
and site stratigraphy. The survey benchmark was established at
MW-13, which had been previously surveyed to mean sea level for
the Source Control RI (July 1987).

3.4.2 Decontamination Procedures

In order to keep on-site cross contamination to a minimum, all
equipment used during drilling (augers, bits, Shelby tubes,
flight rods) was steam cleaned between each boring location at
the decontamination pad. If the back portion of the drilling
rig was dirty it was also steam cleaned between locations. In
addition, steel surface casings were steam cleaned before being
grouted into place. Sections of monitor well casings (either
blank pipe or screen) were steam cleaned if they had not been
previously wrapped in plastic.

Cuttings (excess soil) generated during drilling were placed on
plastic sheeting and later disposed of in the main pond. Water
used for steam cleaning and for mixing with grout was obtained
from Mr. Sheridan's water well behind his residence approxi-
mately 1.4 miles from the site. This well is screened about 400
feet below grade. An analysis of the water from this well was
performed to confirm the chemical characteristics of this water.
No compounds from the Priority Pollutant list (volatile, semi-
volatile, pesticide/PCBs and metals) were found above detection
limits except trace concentrations of arsenic, copper and zinc.
These concentrations are well below drinking water standards, as
noted in Table 3-5. A copy of the complete analytical results
is found in Appendix B.

3.4.3 Well Development

After installation, all 11 wells were developed to clear the
screen of fine particles that can accumulate as a normal part of
installation. The wells were developed until the pH and speci-
fic conductivity had stabilized, and the water was clear. The
wells were developed using air lift techniques in which compres-
sed air is put into the well through a tube and the air pressure
lifts the standing water and fine sediment out of the well, al-
lowing water to flow into the well through the screen, clearing
it up. Before entering the well, the compressed air is passed
through two separate filters that remove particles or oil that

i
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TABLE 3-5

summary of Analytical Results for water
used in D r i l l i n g and Decent am mat ion

Chemical constituents

volatile Organics ND
Base/Neutral/Acid Extractabie Organics Ml
pesticides/PCBs ND

Metals Cone (mg/i) water Quality standard

Arsenic o oos (0 003) o.os (MCL)
Copper 0.016 (0 006) 1 0 (AWC-H20)
Zinc 0 10 (0.01) S (AWC-H20)
A!I other metals so —

Other parameters

PH 7 61 (0 01) SO
Spec i f ic Conductance 604 d) (umhos/cm)

NOTES
ND - Not Detected
values in parentheses represent detection l i m i t s
MCL - Maximum contaminant Level
AWC-HIO - Ambient water Quality c r i t e r i a for water
values for MCL and AWC-HIO from Super fund Public Health

Evaluation Manual. OSWER Di r e c t i v e 9285 4-1. October 1986
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may be ejected from the air compressor. All tubing or other
apparatus coming in contact with formation water were thoroughly
steam cleaned or new materials were used between each well.

All four inch diameter wells screened in the unconfined aquifer
were also further developed with a submersible pump. This was
done to aid in clearing up the water in these wells to reduce
their continued turbidity. In many cases several thousand gal-
lons of water were removed from the wells. Specific well
development details are included in Appendix A.

Within the waste management area of the site, water removed dur-
ing well development was pumped into the main pond for disposal.
Water from wells outside the waste management area was pumped
onto the ground.

3.5 Hydrology of the Unconfined Aquifer

3.5.1 Hydraulic Characteristics

The hydraulic characteristics of the unconfined aquifer were
determined by three different methods: laboratory permeability
tests, slug or bail tests, and pump tests. Laboratory tests on
unconsolidated sands are recompacted permeabilities. They yield
values that should approximate actual permeability at that
location. Samples that are clayier had both horizontal and
vertical permeability tests run on them. Results are presented
in Table 3-6. The geometric mean coefficient of permeability of
the samples from stratum B is 1.4E-04 cm/sec.

Slug and/or bail tests were completed in all newly installed PVC
wells. This method uses the "instantaneous" removal or inser-
tion of a volume or slug and the subsequent change in water
level with time to determine the aquifer permeability (hydraulic
conductivity) near the well being tested. Field procedures for
these tests are described in Appendix C. The method of Bouwer
and Rice (1976) was used to analyze the data. Detailed calcula-
tions are also provided in Appendix C. A summary of results
shown in Table 3-7 indicate a range of hydraulic conductivity
from 3.3E-03 to 1.4E-02 cm/sec, with a geometric mean value of
5.8E-03 cm/sec. These values are in the range for a silty sand
to a sand as would be expected given the lithology of the aqui-
fer. Transmissivity ranged from 1.5E+03 to 7.5E+03 gpd/ft, with
a geometric mean value of 2.9E+03 gpd/ft.

As part of the Source Control RI, a thirteen-hour pump test was
conducted on the unconfined aquifer beginning 12/18/85. Analy
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Kesulls ol laboraotiy Permeabilit ies lor
samples f rom the urazos Rivec Alluvium (stiala A and B)

10
o

sample Number

MH-31

MW-32
MM- 11
MM- 34

MM- 35

MW-36

MW-37

MW-39

1*1- 40

Depth
(It)
6-7
34-39
44-49
8-9
14-25
7-9
49-54
3-4

17-18
39-44

2.5-3
lb-29
23-24

37.5-38
49-54

13.2-13 7
46.5-47

coefficient of Permeability

Stratum

A
B
B
A

A
A
B
A
A
B
A
B
A
B
H
A

B

Sandy
Sand
Sand
sandy
Si lly
Sandy
sil ty
S i l l y
silly
Sandy
silly
Sandy
Si 1 ty
Sandy
Sil ly
clay
Poor ly

soi 1 Type

Clay

Clay
clay with sand seams
Silt
sand
clay
clay
clay
Clay
S i l t
Clay
clay
sand

Graded sand

vertical

4 1 X 10-7
-
-

--
-
-

2 1 X 10-8
4 3 X 10-9

-
2 2 X 10-9

-
1 7 X 1O-8
2 5 X 10-9

-
9 9 X 10-9

-

Horizontal

2 1 X
-
-
-
-
-
-

4 3 X

7 a x
-

4.8 X
-

2 6 X
4 a x

-
8 9 X

-

10-7

10-9
10-9

10-9

10-9
1O-2

10-9

(cm/ tec)

Recompacled

3
1
\
t
i
9

2

2

1

I

2
.0
.8
.3
0
.8

7

4

3

4

_

X

X
X
X
X
X
-
-

X
-

X

-
-

X

-
X

10-4

10-4
10-4
10-4
10-4
10-4

10-5

10-5

10-4

1O-4

00
O!
Ol
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CS13 TABLE 3-7

summary ol Permeability and T r a n s m i s s i b i I i t y values
from slug/Bail Tests, unconfined Aquifer

we 1 1
Number

MW-31

MW-32

MW-34

MW-36

MW-37

MW-39

K

1
1
1

9
9

4
4

4
3

3
3

S
5

Average
(cm/sec) K

.5E-02 1.4E-02
4E-02
.3E-02

5E-03 9.SE-03
.36-03

.4E-03 4.5E-03
5E-03

2E-03 3 9E-03
.7E-03

2E-03 3 3E-03
3E-03

7E-03 5 35E-03
OE-03

AQUI fer
Thickness

(ft)

25 7

2S.O

20.2

20 4

21 1

23 9

T

7 5E»03 gpd/ft
or

93.6 ma/day

5 OE»03 gpd/ft
or

62 4 mi/day

i.9E*03 gpd/ft
or

23 7 m2/day

i 7E»03 gpd/ft
or

21 1 ml/day

1 5E»03 gpd/ft
or

18 2 m2/day

2.7E«03 gpd/ft
or

33 6 mj/day

Mean K • S.8E-03
(geometric)

Mean T • 2 8E»03 gpd/ft
(geometric) • 35 i mj/day
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sis of the data yielded an average transmissivity of 4.0E+03
gpd/ft, and hydraulic conductivity of 7.9E-03 cm/sec using a
saturated thickness for the aquifer of 24 feet.

Comparison of the three sets of data show good agreement between
the different methods of aquifer analysis. Permeability mea-
surements from the laboratory are slightly lower than the field
data, which may be a function of sample size and recompaction of
the sample into the permeameter. Mean pump and slug test values
for permeability and transmissivity are very close, given the
variable nature of the methods (a localized test versus a more
regional test) and the heterogeneity of the aquifer. These
values characterize the unconfined aquifer in the vicinity of
the site.

3.5.2 Ground Water Elevations and Movement

In order to assess the movement of ground water in the uncon-
fined aquifer, water level measurements have been recorded at
the site on a regular basis (monthly or more frequently) from
November 1985 until February 1988. Values measured at each well
have been converted to the same datum (mean sea level) so that
relative comparisons of water level over the site can be made.
Data collected for this time period from all accessible wells on
the site are given in Table 3-8. A continuous water level re-
corder was installed in MW-16 and data from this instrument are
to note relative changes in water level only.

Water elevations plotted on the site map show the direction of
ground water flow. Representative flow directions for the site
indicate that the primary flow direction is to the north or
northwest, toward the Brazos River. The flow direction occa-
sionally changes to that of south and west across portions of
the site but only for relatively short periods of time.
(Figures 3-9 to 3-11) . These changes are related to the stage
of the Brazos River and the relative amount of bank storage
within the unconfined aquifer.

The height of the river at the site has been measured in several
ways. A wooden staff gauge was installed along the bank in
March 1987 and surveyed to mean sea level. Several measurements
were recorded from this until the water level dropped below the
base of the gauge. Several yellow blazes about one foot apart
have been painted on a stationary pipe in the river. This pipe
contains a pressure transducer that records relative changes in
river level. These blazes have been surveyed to mean sea level,
and visual estimates of the river level have been made. A final
method used to estimate the height of the river at the site is
to take the height recorded at the Hempstead station (#08111500)
by the USGS and use a factor to estimate the height at the site.
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TABLE 3-1

(Page i of 1>

Ground water elevations in the unconfined Aquifer cstratut t)

Sheridan Disposal services Site

liver liver liver
stage - stage Stag* Elevation by veil Code (feet «SD - Shallow wells

oari iron Heapiteao at sue
Date of Saiple Start (ft 4ISL) (Mas)

Total well Depth
screened interval

TOP of casing (ten
TOP of casing (EM)

«fi Data

11/22/65

12/06/63

12/13/69

12/19/69

1966

01/03/66

01/14/16

02/07/66

01/21/66

04/24/66

OS/04/16

06/11/16

07/15/66

01/11/66

09/11/66

10/27/66

11/21/16

1967

01/02/17

flM-sw Data

01/22/67

02/05/67

02/21/67

01/09/17

03/23/67

04/06/67

04/21/67
05/03/47

OS/20/ 87
06/10/87

06/23/67

07/13/67

07/30/67

06/13/87

06/26/17

09/16/67

09/30/67

10/13/67

10/23/17

11/10/67

11/16/67

12/02/67

12/23/87

1486

01/06/11

01/14/88

02/11/61

02/26/6*

at site «ain tvapori n

(calc) Pond »rn«H

N/A

N/A

N/A

1

IS

22

2*

43

54

78

120

134

164

202

216

270

101

140

172

407

427

441

434

473

467

SOI

316
330

343
966

97*

601

616

6)0

64)

664

67*

6*1

701

71*

727

741

762

776

7*4

612

127

122

111

140

1)2

124

12)

144

122

121

124

1)7

126

121

127

1)2

1)1

1))

126

12*

12*
136

1)1

126

12*
122
124
141

1)6

1)1

12*

12S
12)
121
121
11*
120

120

121.

121

124

122

121

4

1

4

0

»

4

0

1

0
1
0

t
2

2

0

2

7

4

S

0

5 US 7

3 140.1

4

6

3
1
4 ISO 6

0 146 2

t

6

6

1

t

7

t

2
2 12*.*
0 1)0.*
4 1)0 *

2 I)) 7

3 1)2 2

6 130 7

124 7

131 0

132

N/A

N/A

N/A

i no data
ut o no data
ISO

141

133.

133.

133

131

130

1)5

146

i no data
2 no data

( no data
t no data
2 no data
3 no data
2 no data
) no data
2 no data

DS ) no data
DO 4 no data
i)6 4 no data
ui 2 no data
uo 4 no data

U2 4 no data

1)8. t no data
D7.7 no data
D7 2 no data
145.7 172 46

140 7 17) 07

1)6

1)3.
Ill
111
ISO.

14*.

140.

1)7.
134.

1)2.

1)0.
130

12*

124.

12*

1)0

1)0.

I))

1 172 44

172.77
171 12

172 81
171.34

172 *t

-

-
•

.

MV
MV
MV
MV
MV
MV
MV
MV

N/A

N/A

N/A

no data
n* data
no data
no data

no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data

no data

gauges al
no data
no data
no data
171.1)

171 IS

170.90

dry
dry

170 66

171.30

171. )3

171 43

.

.

.

•

.

-

-•

.

-

-

1)1 7 MV

1)0.6 171.)*

171 1*

171.1*
-

-

cum
Lake

N/A

N/A

N/A

no data
no data
no data
no data

no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data

no data

C 1 t* 1 - 1S 1 (Cf - 1

no data
no data
no data
161 7)

161 78

160 96

160.43

160 61

160.3)

162.1)

161.20

1*1.7*

1*1.02

1*0 3)

1*0.70
1*0.23

1*0.1*

1*0.3)

1*0.2*

1*0.2*

1*0 2*

1*0.2*

1*1.7*

1*1 ))

1(1 30

1*1 1)

1*1.1)

63

50-60

167 64

167 6)

1)2 9*

1)8 30

140 31

1)9 40

1)6 10

1)5.06

1)6 96

-
1)2.29

135 14

141.11

116 14

111 11

115 12

116 61

117 17

141 61

118 35

137.66

137 12

143 00

140 63

137.44

117 31
1)9. 10
134.16

143 61

-
141 07

1)4 00

1)6.*)

133.*)
1)1.7*

D) 2*

1)2.3)

1)2.04

1)1. SS

1)1.74

1)2.54

133.0)

D) •*

131.14

1)2 00

1)2.6)

M> 1

63

31-61

167 42

167.1]

111.40

116 64

1)7 40

1)7 71

1)6 31

1)3 34

1)7 67

1)3 03

133 60

113.20

116 37

116 86

1)4 44

1)3.53

1)7 37

1)7 03

140 11

1)6.32

1)6 04

1)7 46

1)4.5)

140 16

1)8 14

1)8 02
136 40

1)3 60
141 SO

14). 11

141.))

1)4.44

1)8.4)

1)7 42

1)5.71

1)5 20

134.90

134.00

133.3)

13) 4*

1)3 7)

ID. 44

1)4 51

1)4 12

I)) 24

1)) 4)

64

35-61

164.76

.

137 44

137 56

13* 41

13* 42

-
1)8 )6
117.70

1)7 07
1)6.08

1)4 47

UO 57

140.21

1)4.30

1)8 77

1)7 63

1)7.0*

1)6.47

1)6.04

1)3.6*

1)3.)*

133 09

1)4 «*

1)3 34

1)3 06

1)4 6*

134.37

60

34-60

172 16

172 14

1)4 20

1)4 65

1)5 22

1)5.60

1)6 44

1)6 28

113 31

1)6 14

113 46

-
1)6 64

117 31

-

-
116 54

114 74

117 67

118 14

118 11

116 02

11* 51

114 00

117 77

1)8 81
116 21

117 70
118 17

114.54

140.34

140 3)

1)4.45

1)4 32

13* 32

1)7 43

1)7.42

1)7.04

1)6.52

1)6 16

1)5.47

1)3.77

1)5 64

1)5 44

135 56

1)5 27

38

43-51

166 16

167 41

1)5 74

1)7 IS

1)7 )4

137 86

137 40

137 48

137 62

1)7 13

136 44

137 26

136 57

131 S3

137 40

137 34

131 26

136.17

134 63

134 60

134 41

134 09

140 14

140 44

140 03

1)9 81
116 9)

116 42
140 11

141 45

141 76

141 49

140.71

140 17

119 11

116 60

1)6.0)

-
1)7.20

1)7 OS

1)7 14

1)7.29

1)7 77

1)7 41

1)6 10

1)6.79

65

51-57

169 25

169 24

1)6 01

1)6 70

1)8 62

1)7 31

137 73

137 43

1)7 23

137 08

1)6.64

117 23

1)6 07

116 50

117 61

117 57

116 02

117 96

116 99

119 27

119 21

116 99

1)9 52

1)9 17

-
1)4 71
139 11

111 7)

1)9 74

140 31

141 01

141 14

140 69

140 14

139 63

139 22

134.7)

1)6 46

1)7.46

1)7 10

1)7 76

1)7 76

1)6 0)
137 74

137 34

137 1)

44 S

28-43

161 34

167 28

136 32

136 64

136 75

136 96

137 31

137 43

137 23
137 94

137 61

117 36

1)7 93

131 10

1)1 10

1)7 93

137 44

131 13

111 41

111 70

131 70

111 13

131 96

114 17

139 39

134 4*
139 43

119 30
139 42

139 77

140 06

140 41

140 46

140 42

140 17

139 95

139 71

139 54

134 24

134 12

134 01

13* 63

131 60
131 74

t)» 55

13* 26

40

24-39

164 &i

164 17

141 11

141 43

142 00

141 39

142 41

-
141 31

141 82

141 62

<4I 74

142 60

142 59

141 90

141 40

142 04

142 04

143 01

143 02

142 17

142 94

143 44

143 73

143 61
141 »7

1«3 70

143 13

143 97

144 52

144 13

144 76

144 53

144 12

143 71

143 30

142 92

142 69

142 31

142 37

142 54

142 73

143 03

142 19

-

142 33
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M652 TABLE 3-1 (Continued)
(Pile 2 Of 31

Ground water elevations In the uieonfIned Aquifer (Stratua • >

Sheridan Disposal services site

liver liver
stage - stage

Myi troti Heapslead at Site
Date of staple start (ft USD (Mai)

Total well Depth
screened interval

TOP of casing (iEi)
Top of casing KM)

iti Data

1 1/23/ts
12/06/15

12/11/65

12/14/65

1916

01/01/06

01/14/66

02/07/66

01/21/66

04/24/(6

05/09/66

06/H/t6

07/19/16

06/11/16

09/U/I6

10/27/t6

11/26/66

1967

01 /OS/87

t«*-S» Data

01/22/17

02/05/17

02/23/17

01/09/07

03/23/*7

04/06/17

04/21/17
03/05/a7
OS/20/ a7
ot/to/a7
06/23/17

07/1 5/»7

07/10/67

00/11/67
06/26/17

09/16/67

09/10/67

10/13/67

10/23/67

11/10/67

11/16/67

12/02/67

12/23/67

1966

01/06/66

01/19/66

02/11/66

02/26/66

1

19

22

26

43

94

76

120

194

169

202

236

270

301

340

372

407

427

441

459

47]

467

901

916
S30
545

S66

979

601

616
630

641

664

676
691

701

719

7J7

741

762

776

769

61}

627

N/A

N/A

N/A

122.9

131.6
140 9

132.0

124 6

123 9

144 0

122 1

121 0

126 1

137.0

126 1

121 2

127 2

132.0

131 2

133 7

126 9

126 5

126.0

136 9 149 7

131 3 140 1

126.9
126 6
122 5
124 1
141 4 150 6

139.0 146.2

111.1

126 6

125. 6

123.3

121.1

121.7

119.6

120.2

120.2 126.6

121.0 130.9

121.4 110 9

124.2 133.7

122 5 132.2

121.6 130 7

129 7

131 0

liver
stage

at site
(cale)

132 1

141 0

150.1

141.2

133 6

133 1

153 2

131.3

130.2
13} 1

146.2
135 3

130 4

136 4

141 2

140.4

142.9

136.1

137.7

137 2

145.7

140.7

136.1

135.6
131 7
131.1
150 6

146.2

140.1

137.6

IS4.6

112.1
130.3

110.9

126.6

129.4

129.4

110.2

130.6
111.4

111 7

110 6

•tin
Pond

N/A

N/A

N/A

no data
no data
no data
no data

no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data

no data

1 •• 1 <tAf fI • 1 51* I i

no data
no data
no data
172.96

171.07

172 99

172.77
171 12
172.61
171.54

172.61

.

.

-.

MV
MV
MV
MV
MV
MV
MV
MV

MV
171.19

171.19

171 19

(V6porfn Clark •
Systeai take

N/A

N/A

N/A

no data
no data
no data
no data

no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data

no data

N/A

N/A

N/A

no data
no data
no data
no data

no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data

no data

ilevatlon by cell code (feet «SL)

•Sf-13

61

51-61
174 16

171 63

139 32

136.35

139 73

139.26

136 36

135 65

139.91

134.91

133.76

136.56

140.51
137.24

134 59

136 75

139 14

136 31

140 95

•T-16

61

46-91

171.6

172.55

112 69

117.62

116 17

136 49

136 20

135 12

137.56

134.26

112 70

134 96

116 99

136 51

134 15

-
137 64

136 64

140 96

4W-I6

36 5

12-57

173 92

171.41

112.96

117.79

136 30

136 70

136.31
135 16

137 46

114.27

112 71

135.09

119 12

136.37

134 06

-
137.97

136.66

141 17

«•»-!»

37

14-54

170 36
169.99

116.40

119 69
119.64

140.40

140 45
140.17

140.02

119 95

139 32

140 01

141 21

140 10

136 13

139.93

140 32

140.45

142 03

•-21

54

4-54

170 05

169 16

no MM
no Mil
116 50

117 00

117 41

117 29

137 10

117 64

117 17

117 29

117.13

116 44

111 06

137 92

116 03

136 16

116 56

- snallo* wells

«•- 23

54

4-54

164 9

166 49

136 93

117 42

137 27

117 09

-
117 14

117 26

117 10

ill 42

111 17

117 95

131.07

131 17

111 54

Mi-It

54

4-54

161 41

16* 61

117 33

137 21

137 00

117 61

117 10

117 15

117 66

111 17

137 14

137 61

137 14

111 05

111 50

DW-23

54

4-54

149 64

ttl 13

•16 54

-

137 41

117 29

137 11

-

117 16

117 26

137 11

til 14

111 04
137 17

131 04

131 15

111 54

96U9CS 4V1 1 $ 1 tC)* 1

no data no data
no data
no data
171.11

171 13

170.90
dry
dry

170.66
171 50

171.35

171.45

•

-
•

-.

-
.

-.

-

-

.

-

-
.

no oata
no data
161 73

161.76

160.96

160 43
160 61
160.51
162.11

161.20

161.76

161 02

160.51

160.70

160.29

160.16

160.51

160 26

160.26

160.26

160.26

161.76

161.11

161.10

161.11

161.11

119 00

136.46

116 04

141.36

140 13

116 47

lit 15
133 75
115 4t
142.42

141.60

141.74

140.26

116. 26

117.02

115.11

114.94

111.62

111.56

111.26

111.66

134.20

135.21

135 11

114 41

111 56

114 19

116 43

117 60

137 09

141.00

140 45

136 11

117 65
115.62
134 62
142.61

144 16

I41.SO

139.76

117.76
.

114 41

111 99

111.10

112.76

112 15

112.41

112 66

111.15

111.67

111.29

112.29

132 61

136.41

137.76
117 04

141 04

140 36

116 10

117 62
115 54
134 54

142.66

144.50

141 59

139.71

137.71

116.52

114.49

111.91

131.21

112.71

112 24

112.14

112.65

111 16

111 61

111 27

111.26

112.61

141 19

141.70

141 57

142 49

142 14

142 44

142 19
141 41
141.15

142 75

141.77

144.11

141 10
141.06

142.51

141 65

141 .07

140 56

-
119.76

119.76

140 06

140.12

140 91

140 56

119 66

119.69

136 11

111 61

111 IS

119 07

139 10

119 51

119 47
119 25
139 09
119 26

119.76

140 14

140 56

140 47

119 57

119 69

119.56

119 25

119 02

116.67

116.51

116.19

116.16

116 IS

117 96

117 96

117 64

131 10

111 14

131 11

139 04

139 29

119 41

119 45
1 19 . 31

116 91
139 32

119 79

140.1$

140 59

140.51

140 12

119 62

119 55

119 24

116 96

116.66

116 50

116 10

116 12

116 32

136 17

117.95

137 63

111 73

111 75

131 It

119 01

114 21

119 42

139 43
114 21
111 94
134 21

134 67

140 10

140 31
140 47

140 26

134 67

114 67

119 27

119 OS

116 61

111 34

111 11

111 15

111 12

111 17

117 96

117 61

111 74

131 15

111 15

134 04

119 31

114 41

119 47
139 2*

114 04
114 33

119 11

140 11

140 55

140 50

140 27

114 16

139 51

114 21

IV) 04

111 62

131 SO

111 14

117 62

131 15

111 21

111 00

117 67
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H6S2 TABLE 3-* (Continued)
(Page 3 of 3)

Ground nter Elevations In the unconfIned noulfer (Stratua 1)
i

Sheridan Disposal Services site

liver liver
state • stage

Days troa Heaimeid at site
Date of saaple start (it «SD («as>

Total MM Depth
screened interval

TAB *»' •"« • '•»«• iff i *IOP

TOD

1(1

19M

1*17

of casing (EM)

Data

It/22/ tS

12/06/IS

12/13/15

13/19/63

01/01/M

oi/u/ai
02/07/M

03/21/16

04/24/16

05/09/66
06/11/66

07/13/66
06/16/66

04/16/16
10/27/66

1 1/26/66

01/02/67

1

IS

22

26

43

34

76

120

1S4

164

202

236

270

301

340

372

407

liver
stag*

at sltt
(caic)

N/A

N/A

N/A

122

131

140

132

124

123
144

122

121

126
137

126

121

127

132

131

133

.4

6

.4

.0

6

.4

0

1

0

.1
0

1
2

2

0

.2

7

132.1

141.0

1S0.1
141.2

133 6
133.1

1S3.2

131.3

130 2

13S.3

146 2

I3S.3

130 4

136 4
141 2

140.4

142 4
EM-so Data

1*66

01/22/67

02/OS/67

02/23/67

03/0«/«7

03/23/17

04/06/17

04/21/67
03/05/67
05/20/67
06/10/67

06/23/17

07/ IS/67

07/30/67

06/13/67

06/36/67

04/16/67

04/30/67

10/13/67

10/23/67

1 1/ 10/67

11/16/67

12/02/67

12/23/67

01/06/6*

01/19/66

02/11/61

02/26/66

427

441

4»4

473

467

sot
S16
130
S4S

S66

57*

601

• 16

630

643

664

676

641

rot
7lt

727

741

762

776

764

112

127

126

126

126

136

131

126

126
122
124

141.

13*.

lit.

126
12S.
123.
121.
121.
11*.
120.
120.
121
121.

124

122.

121.

.4

5

0

5 US. 7

> 140 1

4

6
>
1

4 ISO. 6

0 141.2

1

6
6
3
t
r
*
2
2 126.6
0 130.*

4 130.*

2 133.7

S 132 2

6 130 7

12* 7

131 0

136.1

137.7

137.2

14S.7

140.7

136.1

13S 6
111 7

133 3
ISO. 6

14*. 2

140.3

137.6

134. •

132. >
130.3

130.*

126.1

12*. 4
12*. 4

130.2
130.*
133.4

131.7

130.6

win
Pond

N/A

N/A

N/A

no data
no data
no data
no data

no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data

no data

1 . f «*• t |I M4**»i I

no data
no data
no data
172 *6
173 07

172.44

172 77
171 12

172.61
173 54

172.61

-'

-
-

MY

MV

MV

MV

MY

MV

MV

MV

MV

171.34

171.lt

171.1*

Ivaport'n
systcn

N/A

N/A

N/A

no data
no data
no data
no data

no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data

no data

gauges at
no data
no data
no data
171.13
171 IS

170 90

dry
dry

170.66
171 SO

171.35
171.45

-
.

-.

-

-
•

.

-

-
•

-

-
•

.

Clark •
Lake

N/A

N/A

no data
no data
no data
no data

no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data

no data

S I tC)~ 1

no data
no data
no data
161.73
161 76

160.46

160 43
160 61

160. S3

162.13

161 20

161.7*

161.02

160. S3

160.70

160. 25

160.16

160. S3

160.2*

160.2*

160.26

160.2*

1*1 76

161 33

161.30

1*1.13

161.13

Ilevatlon by well code (feet *SL> - Shallow veils

M>•2* **-31 Mf-12

56 63 62

5-J5 25-60 23-60

169. S6 169.2* 172.2

136

137

137

137

134

137

137

137

136

137

137

137

137

136

13*

136

136

139

139

139

139
119
136

139

13*

140.

140.

140.

140

13*

13*.

13*.

13*.

136.

136.

13*.

13*

136

136.

136

137

.37

00

43

26

12

-
16

24

.76

25

76

70

62

97

44

62

63

64

03

31

30

31
]•

90

30

7*

33

54

32

12

67 136.56 137 61
S* 137 *6 137.16

2* 137 4* 136.57

06 137.0* 136.13
71 136.4* 135 56
53 136.23 133.32

47 131 «« 133 17

2* 135. 62 135.07

36 115 93 135.32

22 135. M 135 22

01 13S.I2 134 72
66 135 17 114 42

Mf-]4 *H-3i Mf-17 WT-16 <*>-}9

61 60 57 76 56

26-61 27-37 23-53 31-76 34-54

174 32 16* 46 166.75 164 91 167 5«

134.0* 132.07
133.64 131.6* 136 94

132.6* 130.61 132. 63 136 17

132.44 130.53 132.33 139 62

132.00 130 23 131.6* 133 66 135 1*

132.23 130*3 112.13 13442 11540

132.77 131 63 132 95 134 32 115 12

132.72 132 «6 133 46 13* 66 116 27

113.60 133 04 134 15 135 46 136 70

111.16 112.04 111 47 114 75 116 11

132.15 13094 13237 13316 13530

132 6* 111 60 132 95 134 41 135 S9
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A comparison of the known elevations at the site with data
recorded at Hempstead shows that adding 9.2 feet to the reading
at Hempstead yields a good estimate of the river height at the
site.

Table 3-9 outlines these measurements and compares the actual
value at the site and the value calculated using data from the
USGS. While this method assumes that there is a linear rela-
tionship between river stage at the site and at Hempstead, which
is probably not precisely the case, it does give reasonable
estimates of the river height at the site. These estimates then
can be used with water elevations to better understand and
predict ground water flow directions.

Ground water in the unconfined aquifer generally flows either to
the north, west or south in areas of the site. Careful inspec-
tion of a complete set of ground water contour maps in Appendix
D-l (data from 11/85 through 2/88) yields several trends or
relationships. Of primary importance is the influence of the
stage of the river on the ground water flow directions and
gradients. By inspection of the available data and calculated
river stage at the site, it was determined that when the river
reaches a stage of approximately 140 feet MSL at the site, the
ground water direction shifts from its typical flow toward the
north to a southerly and westerly direction. The length of time
that the flow stays in the southerly or westerly direction de-
pends on such factors as the length of time the river is at a
high stage and the previous water level (saturated thickness) in
the unconfined aquifer.

Table 3-10 shows the river stage at the site, the direction of
ground water flow, and the length of time the river has been at
or above 140' or the amount of time since the river dropped
below 140'. In most cases the water direction changes at about
140'. The flow toward the south and probably also the west
would be considered bank storage, that is, water that is stored
along a river's bank that drains back into the river once the
water level decreases below a certain level. This is a common
phenomenon along rivers or creeks that are cut into unconsol-
idated sediments which have the ability to store water in their
pore spaces. This effect is also illustrated in Figures 3-12 to
3-14, which plot the calculated river stages against the mea-
sured water levels in selected wells screened in the unconfined
aquifer. In MW-15, which is close to the river bank, the change
in water level closely mimics the change in river stage. This
effect is still seen, but is less pronounced, as the distance of
the well from the river increases. This is illustrated at both
MW-6, located on the south side of the main pond approximately
1800 feet from the river's edge, and at MW-24, located in the
well nest about 2300 feet away from the river. The water eleva-
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C81S TABLE 3-9

Measured and calculated River stage
at the Sheridan Disposal services Site

using uses Data Recorded at Hempstead. Texas

Date of Sample

11/22/85
12/06/85
12/13/85
12/19/85
01/03/86
01/14/86
02/07/86
03/21/86
04/24/86
05/09/86
06/11/86
07/15/86
08/18/86
09/18/86
10/27/86
11/28/86
01/02/87
01/22/87
02/05/87
02/23/87
03/09/87
03/23/87
04/06/87
04/21/87
05/05/87
05/20/87
06/10/87
06/23/87
07/15/87
07/30/87
08/13/87
08/26/87
09/16/87
09/30/87
10/13/87
10/23/87
11/1O/87
11/18/87
12/02/87
12/23/87
01/06/88
01/19/88
02/11/88
02/26/88

River
stage -

Hemps lead

122 9
131 9
140 9
132.0
124.6
123.9
144 0
122.1
121 0
126. 1
137 0
126 1
121 2
127.2
132 0
131 2
133.7
128 9
128 5
128 0
136.5
131 5
126.9
126 6
122 5
124 1
141 4
119 0
131 . 1
128 6
125 6
123 3
121. 1
121.7
119.6
120.2
120 2
121 .0
121.4
124.2
122.5
121.6

River
Stage

at Site
(meas)

145 7
140 1

132 aopr
128 appr
128 appr
ISO
148

140. appr
137 appr

128 8
130 9 appr
130.9 appr
133.7 appr
132.2 appr
130 7 appr
129.7 appr
131 o appr

Difference River
between stage

Hemps lead at site
and Si te (calc)

132 1
141 1

150 1
141 2
133.8
133. 1
153.2
131 3
130 2
135.3
146 2
135 3
130 4
136 4
141 2
140 4
142 9
138 1
137 7
137 2

92 145 7
8.7 140 7

136 1
135 6
131 7
133 3

92 150 6
92 148 2
9 4 140 3
88 137 8

134 8
132 5
130 3
130 9
128 8
129 4

87 129 4

99 130 2
95 130 6
95 133 4
97 131 7
9.1 130.8

Average
9 2

Elevations are in feet relative to mean sea level.
Brazos River stage at Hempstead is taken from 12 noon reading
calculated river stage at site is equal to Brazos River stage at Hempstead » 9 2 ft.
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TABLE 3-10

Comparison ol River stage and Flow Direction
in the unconfined Aquifer

For River stage >140'

Date ol
water Level
Measurement

12/19/85
02/07/86
06/11/86
10/27/86
01/02/87
03/09/87
01/23/87
06/10/87
06/23/87

For River Stage

Date of
water Level
Measurement

OS/09/86
07/1S/86

09/18/86 ID]
11/28/86 ID]
01/22/87
02/05/87
02/23/87
04/06/87
04/21/87

07/-5/87 [0]
07/33/87

Number ol
consecut ive

River stage [al

141 2
1S3 2
146 2
141 2
142 9
145.7
140.7
150.6
148 2

Between 135 and

River stage [a]

135 3
135 3
136 4
140.4
138 1
137 7
137 2
136 1
135.8
140.3
137.8

Flow Di reel ion at
North End of Site

S
s
S
s
s
s
s
s
s

140 S1

Flow Direct ion at
North End ol Si te

NW
N
NW
N
M^W
N

M*JW

N
N
N
N

Date River stage
surpassed no-

12/13/85
02/05/86
06/08/86
10/25/86
12/16/87
02/26/87
02/26/87
05/31/87
05/31/87

Date River Level
Dropped Below

140'

05/06/86
06/26/86
06/26/86

01/08/87
01/08/87
01/08/87
03/24/87
03/24/87

07/22/87

Days Above
140'

6
2
3
2

17
1 1
24
10
23

Number ol consecut ive
Days Since River

Level Dropped Below i4<r

2 Days

2 Days

3
20
85
Above 140'
14
28
45
13
28
Be I ow i4i j

8

[a] River stage as calculated lor the date or water level measurement.
using noon Hempstead reading and adding 9 2'

Ib] Possible southerly component w i t h i n 300' ol r i v e r bank
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tion in each of these wells (and therefore the aquifer) is
affected by changes in river stage.

In order to compare the relative amount of time the gradient is
in any of the three general directions, data from the years 1986
and 1987 were compared. The northerly flow direction (including
north/northeast to north/northwest) is prominent for this aqui-
fer, that is, it occurs about 50% or more of the time. The wes-
terly direction is next most common, occurring about 35% of the
time. The remainder of flow occurs in the southerly direction
15% of the time. The percentage of time calculated here and in
the following discussion assumes no change in flow direction
between individual sampling events; the percentage is calculated
as the number of occurrences of the event divided by the total
number of occurrences.

For each of these directions an average gradient has been calcu-
lated and the data are summarized in Table 3-11. The average
northerly gradient for 1986 and 1987 is 0.0023. In the westerly
direction the gradient is 0.0018, and in the southerly direction
it is 0.0058. The actual lines along which the gradients were
calculated and their locations on the ground water contour maps
are shown in Appendix D-l. Appendix D-2 contains the gradient
calculations for this aquifer. The 1987 data, which was collec-
ted twice every month, is split apart into two segments: January
through July and August through December. During the earlier
part of 1987 precipitation was plentiful in the drainage basin
and the river was high (>140 feet MSL) on several occasions.
Severe rains during early July 1987 brought the river level up.

During January through July (1987) the northerly component of
flow was reduced to only 35% of the time, the westerly direction
accounted for 48% of those months and 17% of the time flow was
to the south. Once the rains ended, water from bank storage and
aquifer recharge was released from the aquifer and flow was pri-
marily to the north (90% of the time from August through
December 1987). since the river did not rise above 140 feet
from August through December 1987, there has been no component
of flow to the south. This trend continued through the end of
February 1988 (the time through which data was collected) since
no significant precipitation has occurred over the drainage
basin and the river has remained at a low stage.

While the 140 foot river level at the site usually signifies a
change in ground water flow direction, this relationship also
depends on the level of water already existing in the aquifer.
That is, when the river level reaches 140 feet it does not
necessarily always change flow directions. For example, on July
15, 1987, the river is at 140.3 feet but the flow is still to
the north, probably due to the water previously stored in the
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f740 TABLE 3-11

Average Gradient. Flow Direction and Percent of Time
for the unconlined Aquifer (stratum 8)

vear
or Number ol

Month Direction Occurrences [a)

I486 N (NNN-NNE)

W (KM-W)

S (SW-S)

1987 N

W

S

jan - July N
1987 W

S

Aug - Dec N
1987 W

S

6

4 t

1.3

14

8

1 S

t

7

2 5

9

1

0

« Ol

Time [t>]

SO

18

12

57

33

10

35

48

17

90

10

0

Average
Gradient

0 0018

0 0017

0 0042

0 0028

0 0018

0 0074

0 0020

0 0018

0 0074

0 0038

0 0014

.

1988 100 0 0043

la] Number of occurrences based on dates when flow is in indicated
direction - Dates when (low is bidirectional are considered n a i f or an
occurrence for each of the directions

Ib] The percentage of time calculated here assumes no cnange m flow
direction and gradient between individual sampling events

3-36



I
I
I
I
I
I
I
I

I

018573

aquifer from earlier abundant rains and bank storage (Table
3-11) . Conversely, if the Brazos River has been low for an
extended period of time (say 6 or more months), the direction
may change before the river stage reaches 140 feet because the
water level along the river is so low. The contour maps for the
last months of 1987 and for 1988 (Appendix D-l) show how the
aquifer has been draining into the river and the elevations in
the wells along the river have been decreasing with time.

The gradients in the unconfined aquifer are also tied into the
relationship between bank storage and river stage. This is most
readily evident along the bank of the river. When the river has
been at low stage for a long time without recharge from bank
storage, the gradient near the river is steeper than the average
gradient by about an order of magnitude. (See contour maps and
gradients listed in Appendix D.) When the river stage comes up,
if it quickly goes above 140 feet the southerly gradient is
rather steep. If, however, the river only rises to around 140
feet or stays at 140 feet for any length of time, the gradient
along the river flattens out. Again, this also depends on the
head in the aquifer, such that if the head is relatively high
and the river level comes up quickly, the gradient along the
river would not tend to be as steep as if the head in the
aquifer was lower at the beginning of the river rise.

While the existence of a southerly component of flow does occur
at the site, the distance away from the river that this south'
erly direction continues is variable and depends on the river
stage, its duration above 140 feet and the level of water in the
aquifer. In general the higher the river stage or the longer
its duration, the greater the distance the southerly component
extends south of the river (Table 3-12). This is not, however,
an absolute relationship and other factors such as the head in
the aquifer would affect this relationship. It should be noted
that no matter what the duration or river stage, the southerly
flow direction does not extend beyond about 1000 to 1200 feet
south of the bank. This is about 1/2 to 2/3 of the way across
the main pond as measured toward the south. From there the flow
direction changes toward the west in all cases. Evidently the
subsurface configuration of the aquifer is such that there is
some sort of barrier to continued southerly flow, possibly a
hydraulic phenomenon or a facies change that might indicate the
presence of a former channel of the Brazos River.

The change in flow direction and gradients in the unconfined
aquifer cause the actual net movement of ground water to vary
considerably with time. In all cases net measurement is
calculated by taking an average flow rate in a given direction
and multiplying it by an estimated duration of flow in that
direction. Two different, scenarios were examined in order to
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CS18

TABLE 3 - 1 2

Extent of southerly Flow in me unconfined Aguiler
Ouimg High River stage

Date

Sheridan Disposal services Site

River stage
(Feet/MSD southerly Gradient

Extent of
influence south
of Brazos River [a]

12/19/83
02/07/86
06/11/86
10/27/86
01/02/87
03/09/87
03/23/87
06/10/87
06/23/87

141 .
153.
146
141 .
142
145.
140.
ISO
148

2
.2
2
2
9
,7
.7
6
.2

0.
0
o
0.
0
0
0
0
0

.0045
0043
.0055
0027
.0047
.0096
.0036
0120
.0070

800-1000
900-1200
700

400-600
600-900
600-700
700-800
800

600-800

[a] Distance in feet as measured from southern bank of the Brazos River
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quantify the movement of ground water. First, for each year of
record (1986 and 1987), ground water movement was examined
across the entire site. In 1986, ground water flowed to the
north 88% of the occurrences, with an average gradient of
0.0018. (88% is the sum of the northerly and westerly flow
directions as indicated in Table 3-11, used because water
flowing in these directions ultimately ends up in the Brazos
River). Flow in the southerly direction occurs 12% of the total
number of occurrences, at an average gradient of 0.0042. Using
these values, net ground water flow across the site is 28 feet
in a northerly direction for 1986. Utilizing the same reasoning
for the 1987 data, the net flow of ground water is 49 feet in a
northerly direction. (All calculations are in Appendix D-2.)

For the second scenario, ground water flow directions, durations
and gradients were recalculated to examine ground water movement
between the northern portion of the main pond and the Brazos
River. This area of the site is where the most frequent changes
in ground water flow direction take place due to its proximity
to the river. As above, each year was calculated separately.
In 1986, northerly flow occurred 55% of the time at an average
gradient of 0.0028. Southerly flow occurred 27% of the measured
dates, at an average gradient of 0.0058. The remainder of the
time (18%) flow was neutral, neither in the northerly or
southerly direction. This results in a net southerly flow of
less than one foot for 1986. For 1987 data northerly flow
occurred 79% of the measured dates at an average gradient of
0.0067. A southern gradient occurred 17% of the time with a
gradient of 0.0055. "Neutral" flow occurred 4% of the time.
These values result in a net northerly flow of 121 feet for
1987. (Calculations are found in Appendix D-2.)

What these data indicate is that during a "normal" year such as
1986, where ground water flow directions changed several times
during the year, the net ground water movement was slightly to
the south between the main pond and the river. Over the entire
site, however, net ground water movement was to the north.
During a drier year, such as 1987, net ground water flow was to
the north both over the entire site and immediately adjacent to
the river. While these conclusions are based on the number of
measured occurrences at the site and not the actual duration of
events, it is highly likely that the net overall ground water
movement is to the north/northwest, towards the Brazos River.
This can be demonstrated by the fact that volatile organic
constituents have been detected in the ground water north and
northwest of the site, while no constituents have been detected
south of the site. Further details of ground water sampling are
found in Section 4.
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3.6 Hydrology of the Confined Aquifer

3.6.1 Hydraulic Characteristics

The hydraulic characteristics of the confined aquifer were de-
termined the same way as for the unconfined aquifer, that is,
through laboratory permeabilities, slug/bail tests and pump
tests. Two samples from this aquifer were analyzed in the
laboratory and the permeability averaged 8.8E-05 cm/sec (Table
3-13) . Slug/bail tests were run on the four deep wells in-
stalled for the GWRI: MW-30, MW-33, MW-35, and MW-40. These
data were analyzed using the methods of Bouwer and Rice (1976)
and Papadopulos et al.(1973) (Appendix E) . Results in Table
3-13 show fairly good agreement between different test runs on
the same well and also between the two methods of analysis.
Average transmissivity calculated from these methods was 1.8E+03
gpd/ft, with a mean hydraulic conductivity of 6.8E-03 cm/sec.

The lower hydraulic conductivity values for the laboratory
permeability values is likely due to the fact that these samples
were unconsolidated and had to be recompacted to run the test.

In order to determine hydraulic properties on a more regional
scale, two separate pump tests were run on the confined aquifer.
A pump and recovery test was completed in February 1986 as part
of the SCRI. Wells screened in the deep aquifer within the well
nest were monitored for approximately 25 hours. Results of this
analysis, presented in section 4.5.2.1 of the SCRI (July 1987),
yielded values of 5.8E-03 cm/sec for permeability, 1.4E+03
gpd/ft for transmissivity, and 7.6E-04 for storativity. In
December 1987 a 65-hour pump and recovery test on the confined
aquifer was completed on the wells in the well nest. Pump test
data for this test, analyses and procedures are shown in
Appendix F. Results of both pump and recovery tests, calculated
using the Hantush-Jacob method (1955) and listed in Table 3-14,
yield a mean hydraulic conductivity of 3.2E-03 cm/sec, trans-
missivity of 6.7E+02 gpd/ft, and storativity of 4.5E-04. These
values are in very good agreement with those calculated from the
previous pump test and the values from the slug tests. Overall
these numbers are in the range for a coarse to fine sand, which
correlates with the observed sediments at the site.

3.6.2 Ground Water Elevations and Movement

Ground water elevations for the confined aquifer have been mea-
sured at the same time intervals as for the unconfined aquifer
(Table 3-15). Ground water contour maps have not been drawn for
data collected before August 1987 because the nearly linear
alignment of the early wells at the site (MWs-13,14,7, and the
wells in the well nest) preclude accurate determination of flow
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C819 TABLE 3 - 1 3

Results of Laboratory Permeabilities and Slug/Bail Test
Permeabilities of trie Confined Aquifer (Stratum D)

Laboratory Tests

we 1 1 Numbe r

MW-33

MW-35

Depth
(ft)

79-81

82-83

Soil Type

Sand w i t h S i l t seams

Si Ity sand

Recompacted
Permeabi I i ty

(cm/sec)

8.5 X 10-5

9.0 X 10-5

Slug/BaiI Tests

we 11 Number

Bouwer & Rice (1976)

K (cm/sec) T (gpd/ft)

papadopulos. et al. (1973)

K (cm/sec) T (gpd/ft)

MM- 30

MW-
MW-

33
33

MW-33

„ 7 X 10-1

»1 3.2 X 10-3
*2 !.5 X 10-3
•3 3.9 X 10-3
xg 3.3 x 10-3

MW-
MW-

35
35

MW-35

MW-
MW-
MW-

40
40
40

«0
41

»3
xg

»o
»i
• 3
xg

.6 X 10-2

.3 X 10-2

.5 X 10-2
5 X 10-2

2 X 10-4
.4 X 10-5
3 X 10-4
.2 X 10-4

8

1
1
1
1

7
6
7
6

4
2
t
3

2

5
2
9
4

9
2
2
5

7
8
1
9

K

X
X
X
X

X
X
X
X

X
X
X
X

10*3

10*3
10*3
10*3
10*3

10*3
10*3
10*3
10*3

10*1
10*1
10*1
10*1

1 .1 X 10-2 5.0 X 10*3

5 . 1 X 1 0 - 3 2.5 X 10*3

2.4 X 10-2 1 2 X 10+4

4 7 X 10-4 1 8 X 10*2

Ove r a i l
ceome t r i e
Mean 4.0 X 10-3 1 7 X 10*3

NOTES.
xg • geometric mean
Method AST* 02434-68 (1974) was used to determine laboratory permeabilities
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TABLE 3-14

Results ol 65-Hour Pump and Recovery rest
using Hantush-Jacob (1955) Method of Analysis

well Transmi ss ivi ty
Number (gpd/ft)

MW-22

MW-26

MW-27

MW-28

IP) 1
(R) 2

(P)

<P)
(R)

(P)
(R)

1.S99
668

2.820

268
275

265
974

Hydraui ic
conduct ivi

(cm/sec)

7
3

1

1
1

1
5

.5

.2

.3

.3

.3

.3

.0

X

X

X

X

X

X

X

10-
10-

10-

tv

3
3

2

10-3
10-3

10-
10-

3
3

Storat

1 .8
1.8

1 .4

2.5
2.1

1.3
1.2

X

X

X

X

X

X

X

ivi ty

10-4
10-4

10-4

10-4
10-4

10-3
10-2

665 3.2 X 10-3 4.5 X 10-4

NOTES:
1 - P • Results calculated using pumping lest data
2 - R • Results calculated using recovery test data
3 • values calculated using geometric mean
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unit 3-1*

Ciutind Muiei i leva I nrn& 111 Hi** Con I un;d Aquifer (Stratum O)

Slier Ida" oiiposjl services Si I*

Cd

bays Iron
Date ol sanple start

well uepth
Screened interval

lop ol Casing (Rtl)
lop ol Casing IIR«I

DEI oata

11/27/15
12/06/15
I7/D/15
17/19/15

1416
01/03/16
01/14/16
02/07/86
0)/7I/16
O4/74/16
05/09/16
06/11/16
07/15/16
01/11/16
09/11/16
10/27/16
11/21/16

1917
01/02/17

(RM-sw Data

01/22/17
02/05/17
02/2)/17
03/09/17
01/21/17
04/06/17
04/21/87
05/05/17
05/20/17
06/10/87
06/21/87
07/15/87
07/10/87
08/11/87
06/26/87
09/16/67
O9/1O/B7
10/11/87
10/71/17
11/10/17
11/11/17
12/07/17
12/21/17

1911
01/06/11
Ol/ 19/18
02/ 11/11
07/76/11

I
15
22
71

41
54
71

170
154
169
707
216
270
1OI
)40
172

407

417
441
459
47)
417
501
516
530
545
566
579
601
616
630
64)
664
671
691
701
719
727
741
762

776
719
117
127

River Rivrr River
stage - stage stage

iMpsiead at sue at site
(It «si I laeas) ualo

N/A
N/A
N/A

127 4
1)1 1
140 9
1)2 0

124 6
12) 9
144 0
122.1
121. 0
126.1
1)7.0
126 1
121 2
127.7
1)2.0
1)1 2

I)). 7

121.9
121 S
121.0
1)6.5
1)1.5
126.4
126.6
122.5
124.1
141.4
1)9.0
1)1 1
121 6
125.6
12).)
121. 1
121 7
119.6
120.2
120 2
121 0
121 4
124 7

177.5
171.6

1)2.1
141.0
150.1
141.2

1)3.8
131.1
15). 2
1)1.)
1)0.2
135.)
146.2
1)5.)
1)0. 4
1)6.4
141.2
140.4

142.9

1)1.1
1)7.7
1)7.7

145.7 145.7
140.1 140.7

1)6.1
1)5 1
1)1 7
ID.)

150.6 150.6
141.2 141 2

140.)
1)7 8
1)4.1
1)2.5
DO )
1)0.9
121.1
129.4

121.1 129 4
1)0.9 1)0.2
130 9 130.6
111.7 111.4

112.7 111.7
130.7 1)0.1
179 7
1)1.0

Mill IVdIIOr 1 'II
fond System

N/A
N/A
N/A

no data
no data
no data
no data

no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data

no data

I- -(Staf 1
no data
no data
no data

172 96
17). 07
177.99
177 77
171.17
177 II
171.54
172.61

-
.
-
.

DRV
DRY
DRY
DRY
DRY
DRY
DRY
DRY

08V
171.19
171 14
171 19

N/A
N/A
N/A

no data
in data
no da ta
HO data

no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data

no data

gauge sat
no data
m data
no data

17 I.I)
171 IS
170.90

dry
dry

170 61
171.50
17 1 . 31
171.45

-
-
.
-
-
.
-
.
_
_

.

.

.
_
-

Cl.irt
lake

N/A
N/A
N/A

no data
no data
no data
no data

no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data

no data

s 1 te )- 1
no data
no data
no data

161 7)
161 21
160 91
160.4)
160.61
IM S)
162 1)
161. 2O
161.71
161.02
160.5)
160.70
160 25
160. II
160.5)
160 21
160 21
160. 2<
160.21
161.71

161.))
161 30
161 1)
161 1)

t leva! ion

Ml- 7

100
60-45

161 43
161 71

1)5.71
1)6.41
117 61
117.61

117 61
117.47
1)1.02
117.54
116 11
117.41
1)1. 71
1)1 61
1)7.6)
1)7.65
1)6.16
1)1. 14

1)4 66

1)4.54
1)4.44
1)4 2)
HO. 14
140 46
140.06
1)9.15
1)9.11
1)1 15
140 19
142 11
141.99
141 62
140 40
HO 37
1)4.54
1)4.01
1)1.49

-
1)7 71
1)7 66
1)7 70
1)7.7)

1)7 67
117 67
117.27
117 01

Mr- ii

91
• 1-41

173 63
172 62

115 62
.

Ill 14
1)1 10

1)1 05
1)7.12
1)1 39
1)7 40
1)6.70
1)7 51
114.21
114 01
1)7.78
1)7.70
131.31
111.46

140 12

114 55
114.74
1)4 51
140.14
141 00
140 47
140 16
114 15
119 00
141.45
141.24
142.16
142 21
141.21
140 50
114 45
1)1.11
111.16
117.15
117.16
117 15
117.40
117 17

117 54
117.15
116 14
116.66

Mil- 14

107
47- 107

175 3
175 01

115 41
117 00
1)1 11
1)7 44

1)7 17
.

1)1 74
1)7 67
1)6 1)
137 36
1)4 07
1)1.91
1)7.61
1)7.59
1)1.74
1)8 42

140 24

1)4 84
114.68
114 46
140 74
140 71
140 15
140.01
114 20
111 11
141.17
141.26
142.74
142 II
141.17

-
1)4 36
1)1 77
1)1 04
1)7 7)
117 26
117 15
117 19
117.24

117 IS
117 17
116 65
116.45

\>Y veil Code Heel «S| ) - Deep wells

Mr- 20

48
15-47 5

170 1
164 17

117 SI
117 67

117 70
1)7 54
1)7 96
1)7 75
1)7 10
1)7 5)
1)1 70
1)1 6)
1)7.14

.
Ill 11
118.17

114.54

119.44
1)9 40
1)9.32
140 18
140 )5
140.06
1)9.40
1)9 37
1)4. 12
140 67
141.75
141 7)
141 45
140 44
140 42
1)9 74
139.39
1)8 87
1)1.60
1)1 19
1)1 II
1)1 1)
111. 16

1)8 79
1)1 09
1)7 67
1)7 41

Mr- 22

101
IS- 100
170 41
169.17

1)7 70

1)7 74
1)7 60
1)1.0)
1)7 70
1)7.07
1)7.5)
1)1.74
111 61
117 74
117.71
111.21
111.26

1)9.56

119 11
119 17
119 11
140.22
140 17
140.05
1)9 17
1)4.21
1)4 05
140 76
141.12
141.14
141 41
140 44
140 44
1)9 71
139 31
1)1 11
131 40
131.01
131 OS
131.07
1)1.07

1)1. 14
1)1.02
117 57
117 19

Mr- 26

41.5
•1.5-41.5

171 24
164.64

1)7 67

1)7.7)
117.51
117.91

.
117.07
1)7.50
1)1.67
1)1.60
1)7.91
1)7.96
1)1 40
1)1. )9

1)9.55

1)9.15
119 11
119.24
140 II
140.29
119 97
119 77
111.24
114 01
140 61
141 71
141,65
141.11

-
140.42
114.70
114 ))
1)1 1)
1)6.55
1)1. 17
111 06
111.04
111 01

111.24
111 01
117 60
1)7 42

Mil- 27

102
15-47

170 36
170.02

1)7 10
1)7.61
1)7.41
1)7.94
1)7 . 14
1)7.60
1)1.7)
1)1.71
1)7.14
1)7.40
1)1. )0
IH. 37

1)4.56

114. 14
119.19
119.34
140. 19
140.15
140.05
119.19
119.11
119. 12
140.66
141.70
141.71
141 47
140.96
140.51
139 15
139.46
131.99
131.61
131.31
1)1.20
131.23
111 26

111.14
111 17
117.74
117.55

Mr- 21 4M>- 30

91 104
15.5-41 77-102

170.03 164.53

117.57
1)7.57

117.66
117.57
1)7 4O

.
1)7 04
1)7.47
1)1.65
1)1.41
1)7 . 76
117 69
1)1. 12
1)1.11

1)9.44

1)9.01
1)9.40
1)4 11
140.22
140.))
140.06
1)9.80
1)9 )7
1)9.12
140.74
141.75
141.71
141.41
140.91
140.45 119.91
1)9.10 1)9 04
119. )• 1)8.51
131 90 137.91
131.61 1)7.61
1)1.71 1)7.21
111 07 1)7. 1)
1)1.11 117 IS
111.19 117 11

111 10 117.21
1)1.10 1)7 O7
1)7.67 1)6.60
1)7.49 1)6.4)

Mr- 33 ««r- 35 Mr- 40

tOO ID) 17.5
77-97 10-100 65 5-1)

172.51 174 61 171.4

~

1)4.64 1)9.76
1)1 41 1)1 46
1)7.46 1)7.86
1)7.71 1)7.7)
136.95 136 II 140 19
136.41 136 26 140 59
136.34 1)6 74 140 51
136.32 1)6 2) 140 74
136.38 1)6 2) 140 19

1)6 48 1)6 1) Ml 30
136.24 136.09 141 16
135.73 1)5 57 140 68
1)5.57 1)5 42 140 SO

o
r-*
00
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direction and gradient. The installation of MWs-30,33 and 35
for the GWRI along the west, northwest and north sides of the
main pond in July and August 1987, plus the installation of
background well MW-40 south of Clark Lake in October 1987 have
eliminated this problem.

Contour maps for the confined aquifer are in Appendix G-l.
Figure 3-15 shows the typical ground water flow direction from
August 1987 through February 1988, which is to the northwest.
The average gradient of this aquifer is about 0.001 feet/foot,
as summarized in Table 3-16. Gradient calculations are shown in
Appendix G-2.

During the August 1987 to February 1988 time period the river
stage has remained low to very low and it is not known how this
aquifer will react to high flow. However, Figures 3-12 to 3-14
show the response of selected wells screened in the confined
aquifer with change in river stage. MW-13, close to the river
bank, responds directly and quickly to changes in river level.
MW-7, on the south side of the main pond, also reacts to these
changes, but the response is slightly delayed and has a smaller
magnitude of change. This is also true for MW-20, located
southwest of the site in the well nest. These three figures
show that in general the confined aquifer responds to river
stage in the same manner as does the unconfined aquifer; that
is, each aquifer increases its potentiometric head when the
river stage comes up, and the wells closest to the river have
the greatest magnitude of change. The magnitude of change
decreases away from the river and the response is slightly
delayed. As the river level drops, the heads decline.

3.7 Relationship Between the Unconfined and Confined
Aquifers Beneath the SDS Site

The potential for hydraulic connection between the two aquifers
beneath the SOS Site is of interest due to the potential for
downward migration of constituents found at SOS. Chemical
constituents have been detected in a limited area of the uncon-
fined aquifer, with no measurable amounts found in the confined
aquifer (a complete discussion of ground water quality is in
Section 4).

Laboratory permeabilities were measured on seven selected sam-
ples from the confining clay (stratum C) between the unconfined
and confined aquifers. In all cases the permeabilities varied
between 10'8 and 10~9 cm/sec, both in the vertical and horizon-
tal directions, even in samples containing silt and sand (Table
3-17). These values are indicative of dense, tight clays and
correspond to observations in the field.
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EVAPORATION SYSTEM
EXTERIOR DIKE

00
OH
00

NOTE MW-12 IS LOCATED 0.9 MIL!
SOUTH AT INTERSECTION O

PRIVATE ROAD AND CLARK

BOTTOM ROAD

BRAZOS RIVER STAGE HEIG

is EQUAL TO HEMPSTEAD
STATION NOON READING PU
9.2 FT.

WON09.09BG«5 4/11/88

GRADIENTS CALCULATED At)

LINE OF SECTION ARE WCU
M TABLE

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
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TABLE 3-16

Summary of Ground water Flow Directions and Gradients
in the confined Aquifer

vear
or Flow Number of Percent Average

Month Direction Occurrences of Time Gradient

1967 NNW 6 60 0.00094
Aug - Dec NM 4 40 0.00103

Average for 1987 Data - o.00099

1988 KM 4 100 0.0013
jan - Feb
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C82J I ADI.I. 3 - 1 7

Kcsu l l s of Laboratory Permeabi l i t ies (or
soil samples f rom s t r a t a C and E

coeff ic ient of Permeabil i ty (cm/sec)

Sample Number

MM-31
MW-12
MM-33
MW-3S

MM- 37
MM- 39
MW-4O

Stratum

C
c
E
c
c
c
c
c
E

ucp I n
(It)

61-63
62-63

1 00-10O. 6
67-68
78-79
55-56

57.5-58.3
58-58 5
85-85.5

soi 1 TVPC

clay
clay wi th
sandy clay
Sandy Clay
si 1 ly clay
Clay wi Ih
s i l l y clay
si 1 ly Clay
Clay

s i l t seams

Si 1 1 seams
wi Ih sand
wi Ih Sand

vertical Horizontal

8.2 X 10-
5.1 X 10-
5.4 X 10-
8.8 X 10-
5.6 X 10-
1 .4 X 10-
2.4 X 10-

9.2 X 10-
1 .0 X 10-
1 .0 X 10-
6
4.
6 .
5

4.9 X 10-8 7 .
9 4 X 10-9 2.

X 10-
x 10-
X 10-

x 10-
X 10-
X 10-

00
01
00
(*)

Stratum c - mean horizontal permeability * 9 7 x 10-9
- mean vertical permeability « 8.6 x 10-9

Stratum E - mean horizontal permeabiIily • 4 8 x 10-9
- mean vertical permeability • 7.1 x 10-9

Notes: method EM tiio-2-1906 (1970) was used to determine laboratory permeability
Mean calculated as a geometric mean.
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In order to test the properties of the aquifers and their poten-
tial for hydraulic interconnection on a more regional scale,
pumping test data can be utilized for quantitative analysis.
Data collected during the pumping test of December 1987 was
analyzed by two different methods for leaky aquifer analysis:
Hantush and Jacob (1955) and Modified Hantush (1960). These
methods are similar because in each it is assumed that
additional water is being supplied to the aquifer during the
pumping test. This additional water is due to the confining
clay aquitard being "leaky", that is, having the ability to
transmit water through it, although at a rate much smaller than
the surrounding aquifers. In the Hantush-Jacob analysis it is
assumed that the water is coming from another aquifer either
above or below the aquifer being pumped, and the clay aquitard
through which the water passes contributes no water to the
system (no change in storage in the aquitard). In the Modified
Hantush analysis, additional water is not only supplied by one
or more aquifers above or below the aquifer being tested, but
also can come from dewatering the clay aquitard(s) in the system
(change in storage in the aquitard).

Pumping test data from the Sheridan site showed that additional
water was supplied to the aquifer during the pumping test, and
so the above methods of analysis were used to try to assess the
properties of the aquifer itself, as well as determine the
relative permeability of the clay aquitards in the system.

Because the Modified Hantush method is a more generalized
version of the Hantush-Jacob method and the Modified Hantush
method could yield more information about the aguifer/aquitard
system, it was the preferred method of analysis. However,
results of the analysis did not meet all of the criteria
necessary to have the numerical results be valid. That is, for
the long time criteria there was not a unique curve fit, and for
the early part of the curve the time criteria could not be met.
Therefore a unique or even approximated value for the
permeability of the stratum C and stratum E clays could not be
calculated using the Modified Hantush method. Data could be
analyzed using the Hantush-Jacob method since all the curve-
matching and time criteria could be met. This analysis is
presented below.

During the December 1987 pumping test on stratum D, stratum B
(unconfined aquifer) was also monitored to see if the pumping
test caused any drawdown in stratum B. Results in Table 3-18
show that the vertical hydraulic conductivity calculated using
an average aquitard thickness of 30 feet varies from 4.6E-02
cm/sec to 6.4E-05 cm/sec, with a geometric mean value of 6.6E-04
cm/sec. (Calculations for these data are contained in Appendix
F.)
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TABLE 3-IB i
•Leakage* through stratum C Calculated

using Hantush-Jacob Method

well Number Type of Test ta] Leakage (cm/sec) [t>]

MW-22 P 1 .4 X 10-4
R 3.6 X 10-4

MW-26 P 6.4 x 10-5

MW-27 P 3.9 X 10-4
R 4.0 X 10-4

MW-28 P 2.S X 10-3
R 4.6 X 10-2

Mean Leakage • 6.6 x 10-4 cm/sec

NOTES
[a] • P - Pumping test data r e s u l t s

R - Recovery test data results
[b] • Leakage calculated using a thickness of 30 feet for stratum c.

Mean calculated as a geometric mean
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These values for hydraulic conductivity, if they apply to
stratum C, are more representative of a silty formation than the
hard, dense clay that was observed in the field. However, if
the above value for hydraulic conductivity actually applies to
the clay between the two aquifers, then the response, in terms
of amount of drawdown, of the unconfined aquifer (stratum B) to
the pumping in stratum D can be predicted using equation 5.83 in
Walton (1985). The result of this calculation indicates that
approximately 1.3 feet of drawdown would be expected in stratum
B during the pumping test using the hydraulic conductivity of
the aquitard calculated above. Details of this calculation are
found in Appendix H-l.

The actual measured response of the four piezometers in the well
nest that are screened in stratum B was negligible; the greatest
amount of decrease from static was 0.07 feet. This amount is
more likely due to changes in barometric pressure and in re-
sponse to the tidal influence than due to pumping. Similar
changes in water level on a daily basis were noted in MW-14 as
recorded from the pressure transducer in that well. Data
collected from October 14-22 shows these daily changes during a
period of no rainfall and are provided in Appendix H-2.

If the high hydraulic conductivity values indicated above are
not due to stratum C transmitting water from stratum B through
to stratum D, two possibilities exist. One is that the
"leakage" comes from below stratum 0, that is, the water is
coming from an aquifer beneath stratum E. Two samples from
stratum E had mean laboratory values of 7.1E-09 cm/sec and 4.8E-
09 cm/sec for vertical and horizontal permeability, respectively
(Table 3-17). The hard, dense nature of the material observed in
the field appears to have a very low hydraulic conductivity.
However, this clay is not well defined and its thickness beneath
the site is not known, so the potential exists that this clay is
thin in areas and may transmit water from below. Water levels
from wells screened in the Evangeline Aquifer are higher than
water levels from wells screened in the Brazos River Alluvium in
central Waller County (TWDB Report 68), indicating an upward
flow potential.

The other possibility is that the "leakage" is not coming from
above or below, but that the excess water that causes the time-
drawdown pumping curve to flatten out is actually coming from
the Brazos River. The river is acting as a constant head
boundary that continuously supplies water to stratum D. The
response of the confined aquifer to changes in water level in
the river argues strongly for a hydraulic connection with the
river, probably fairly close to the site. However, the head in
the confined aquifer decreases in the direction of the river, so
water would have to be drawn "upgradient" to reach the pumping
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test area. This scenario is not likely, and effectively removes
the river from being a direct source of water during the pumping
test. Furthermore, the radius of influence of the pumping well
probably did not extend to the river.

Assuming that there is leakage from stratum B to stratum D
through the clay, the Hantush-Jacob method cannot distinguish
between leakage from below or leakage from above the aquifer
being pumped, and the values calculated could actually be a sum
effect of leakages from two directions. If this is the case,
the effect of leakage on stratum B would be a maximum drawdown
of 0.07 feet, the maximum amount of water level decrease noted
during the pump test in wells screened in the unconfined aqui-
fer. Taking this value with the other aquifer parameters
already discussed above, and substituting these back into equa-
tion 5.100 from Walton (1985), the effective permeability or
leakage across stratum C can be calculated. When this exercise
is completed, the estimated permeability of stratum C is on the
order of 10*7 cm/sec, a value that is much more reasonable for a
clay (Appendix H-3) and which is in closer agreement with other
test data for stratum C. The remainder of the leakage would
come from below stratum D. The amount of downward leakage from
stratum B through stratum C into the confined aquifer is low,
and the calculated hydraulic conductivity for stratum C can be
used to calculate the travel time through stratum C into stratum
D.

In order to calculate the travel time through the clay at the
permeability of 1CT7 cm/sec, there must be a downward head
difference between the two aquifers to cause water to flow in
that direction. At the SOS site the difference in head between
the two aquifers changes with distance from the river and with
river stage. By inspection, when the river stage is high (140
feet MSL or higher), the unconfined aquifer has a higher head
than the confined aquifer and the direction of flow is downward.
When the river stage is lower, the unconfined aquifer drains out
rather rapidly and the head in the confined aquifer is higher
than the head in the unconfined aquifer, resulting in an upward

( direction of flow. (See also Figures 3-12 through 3-14.) This
H relationship holds true near the river bank and as far south as
• MW-6 and MW-7 south of the main pond. At the well nest the

I pattern is nearly reversed, with the head showing an upward gra-
dient when the river level is high or when there are many high

• stages close together (as in late 1985 and early 1986). The
v gradient becomes downward in direction when the river stage is

low, especially since the level has remained low (around 130')

f for a longer period of time, as it has from September 1987
through February 1988. Tables 3-19 and 3-20 show the percent of
time the head is in a downward direction and the average heads

pecti
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O109 TABLC 1-19

Percent of occurrences Gradient Between the confined and
unconfined Aqu i fe rs is in a Downward Direction

Difference in water e levat ions between Deep and shallow Aqu i f e r s
(POSITIVE numbers indicate an UPWARD gradient)

01

Date of sample

11/22/85

12/06/85

12/13/85

12/19/85

01/03/86

01/14/86

02/O7/86

03/21/86

04/24/86

O5/09/86

06/11/86

07/15/86

08/18/86

09/18/86

10/27/86

11/28/86

01/02/87

01/22/87

02/05/87

02/23/87

O3/O9/87

03/23/87

04/06/87

04/21/87

05/05/87

05/20/87

06/10/87

06/23/87

07/15/87

O7/3O/87

O8/ 13/87

08/26/87

09/16/87

09/30/87

1O/13/87

10/23/87

11/10/87

11/18/87

12/02/87

12/23/87

01/06/88
01/19/88
02/11/88
02/26/88

K 1 TCI

stage
at site
(calc)

132.1

141 . 1

150.1

141.2

133.8

133.1

153.2

131 .3

130.2

135.3

146.2

135.3

130.4

136.4

141.2

140.4

142.9

138.1

137.7

137.2

145.7

140.7

136.1

135.8

131 .7

133.3

150.6

148.2

140.3

137.8

134.8

132. 5

130.3

130.9

128.8

129.4

129.4

130 2

130.6

133.4
131 7

130.8
129.7
131 0

well Nest -
Deep minus

shallow

i .00
0.67
0.33
0.32
1 .49
0.17
-O.O5
0.29
0.91
0.28
-0.16
O.OO
0.31
0.21
1 .00
0.48
0.55
O.47
1 .14
1 .01
0.56
0.38
-0.12
0.10
1 .42
1 .97

1 .42

O.89

0.45

0.34

-0.09

-0.22

-O.37

-0.46

-0.48

-0.42

-O.24

-0.03

-0.03

-0 07
-0 33
-0 IB

MW-7
mi nus
MW-6

-0.03
-0.17
0.34
-0.20
-0.22
-0.01
0.4O
0.21
0.39
0.15
0.21
0.13
0.23
0 11
-0.10
O.O2
0.03
-0.06
0.03
O.14
0.20
0.02
0 03
0 04
0.25
0.43
0.78
0.73
0.21
0.13
0. 19
0 20
0.41
0.41
0.46
0.00
0 58
0.61
0.56
0 44
0 10
0 26
0.42
0 24

MW-13
minus
MW-15

0.30

-1 .54

-1 .18

1 .49

1 .97

-1 .52

2.99

2.94

1 .00

-1 .28

1 .77

3 19
0.95
-0.83
-O.OS
-0 63
0.55

1 .31

1 .54

-0.54

0.17
2.00

2.01

3.60
3.52
-0.97
-0.51
1.12
1 .93

3 00

3.48
4.32
3.94
4.34
4.29
4.10
3 67
3.20
2 16
2 23
2 92
3 33
2 47

MW-14
minus
MW-16

2 59
-0 62
0.01
-0.55
1 67

0.66
3.41
4.13
2.38
0 08
2.40
3.46

0.40
1 .58

-0.69

1 .39

1 .88

2.37

-0.26

0.26

2.24

2.36

3.58

4.21

-1.24

-1 .10
1 .29

2.35

3 41

0 00
4.93
4 78
4.74
4.97
4.91
4.72
4 31
4 0V
3 48

3.88

4.36

3.84

Number of readings indicating a DOWNWARD gradient
(1 indicates downward gradient)

lota I Number of Readings
Percent of occurrences Downward Gradient

Well Nest MW7-MW6 MW13-MW15 MW14-MW16

0
0
0
0
0
0
1
0
0
0
1
1
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1
1
1
1
1

S 42
I 38 1%

1
1
0
1
1
1
0
0
0
0
0
0
0
0
1
0
0
1
0
0
0
o
o
0
0

0
0
o
0
0
o
0
0

0
0
0
0
0
0
0
0
0
o
0

44
15.9%

0
0
1
1
0
0
1
0
0
0
1
0
0
0
1
1
1
o
o
o
1
0
0
o
0
0
1
1
0
0
o
0
0
0
0
o
0
0
0

0
0
0
0
0

44

22 7%

0
1
0
1
o

0
0
0
0
0
0
0

0
0
1
o
0
0
1
0
0
0
0
0
1
1
0
0
0
0
0
0
0

0
0
0
0
0
0

0
0
0

42
14 3*

o
»-»
00

00
00



D110 TABLE 2-20

Amount ol ttead Potential Between (he
confined and unconlined Aquifers

(POSITIVE numbers indicate
an UPWARD head potent ia l )

01
u

Dale of sample
11/22/85
12/06/85
12/13/85
12/19/85
01/03/86
01/14/86
02/07/86
03/21/86
04/24/86
05/09/86
06/11/86
07/15/86
08/18/86
09/18/86
10/27/86
11/28/86
01/02/87
01/22/87
02/05/87
02/23/87
03/09/87
03/23/87
04/06/87
04/21/87
05/05/87
05/20/87
06/10/87

1 06/23/87
07/15/87

1 07/30/87
I 08/13/87

O8/26/87
09/16/87
O9/ 30/87
10/13/87
10/23/87
11/10/87
11/18/87
12/02/87
12/23/87
01/06/88
01/19/88
02/11/88
02/26/88

Kl VCI
stage

at s i fe
(ca lc)

132.1
141.1
ISO. 1
141 .2
133.8
133.1
1 5 3 . 2
131 .3
130.2
135.3
146.2
135.3
130.4
136.4
141 .2
140.4
142.9
138.1
137.7
137.2
145.7
140.7
136.1
135.8
131 .7
133.3
150.6
148.2
140.3
137.8
134.8
132.5
130.3
130.9
128.8
129.4
129.4
130.2
130.6
133.4
131.7
130.8
129.7
131 .0

wel 1 Nest -
Deep minus

sha 1 1 ow

1 .00
0.67
0 .33
0 . 3 2
1 .49
0.17

-0.05
0.29
0.91
0.28

-0.16
0.00
0.31
0.21
1 .OO
0.48
0.55
0.47
1 .14
1.01
0.56
0.38

-0.12
0.10
1 .42
1 .97
1 .42
0.89
0.45
0.34

-O.O9
•0.22
-0.37
-0.46
-0.48
-0.42
-0.24
-O.O3
-O.O3
-0.07
-0.33
•0.18

MW-7
minus

MW-6

-0.03
-0.17
0.34

-0 20
-0.22
-0.01
0.40
0.21
0.39
0.15
0.21
0.13
0 .23
0.11

-0.1O
0.02
0.01

-0.06
0.01
0.14
0.20
O.O2
0.03
0.04
0.25
0.43
0.78
0.73
0.21
0.13
0.19
0.20
0.41
0.41
0.46
O.OO
0.58
0.61
0.56
0.44
0.10
0.26
0.42
0 .24

MW-13
minus
MW-15

0 30

- .54
- .18

49
97

- .52
.99
.94
.00

- .28
.77
.19

0.95
-0.83
-0.05
-0.63
0.55
1.31
1 .54

-0.54
0.17
2.00
2.01
3 60
3 .52

-0.97
-0 51

1.12
1 93
3.00
3.48
4 . 3 2
3.94
4 34
4.29
4 10
3.67
3.20
2.16
2 . 2 3
2 . 9 2
3 33
2.47

MW-14
minus
MW-16

2 59
-0 62
0 01

-0 55
1 .67

0 66
3 41
4 . 1 3
2 . 3 8
0.08
2 .40
3.46

0.40
1 .58

-0.69
1 .39
1 .88
2.17

-0.26
0.26
2 . 2 4
2 . 3 6
3 . 5 8
4 . 2 1

-1 .24
-1 .10

1 29
2 . 3 5
3 .41
0.00
4 . 9 3
4 . 7 8
4 . 7 4
4.97
4 .91
4 . 7 2
4 . 3 1
4.09
3 .48
3.88
4 .36
3 .84

IXMNWARD head potential

Well NCSl MW7-MW6 MW13-MW15 MW14-MW16

-0.05

-0.16

-0.12

-0.09
-0.22
-0.37
-0.46
-0.48
-0.42
-0 24
-O.O3
-O.O3
-0.07
-0.33
-0. 18

-0.03
-0.17

-0 20
-O 22
-0.01

-O.10

-0.06

-1 .54
-1 18

-1 52

-1 .28

-0 81
-0 05
-0.61

-0.54

-0.97
-0.51

-0.62

-0.55

-0.69

-0.26

-1 .24
-1.10

o
M
00

00

Average downward head potential
-0.22 -0 11 -0.90 -0.74

UPWARD head potential

wel 1 Nest

1 .00
0.67
0.33
0.32
1 .49
0.17

0 29
0.91
0.28

0.31
0.21
1 .00
0.48
0.55
0.47
1 . 14
1 .01
0.56
0.38

0.1O
1 .42
1.97
1 .42
0.89
0.45
0.34

MW7-MW6 MW13-MW15 MWI4-

0 30

0.34

1 .49
1 .97

0.40
0.21 2 99
0.39 2 94
0.15 1 . 00
0.21
0.13 1 77
0.23 1.19
0.11 0.95

O.O2
0.01

0.55
0.01
0.14
0.20
0.02
0.01
0.04
0 25
0 41
0.78
0.73
0.21
0.13
0.19
0.20
0 41
0.41
0 46

0.58
0.61
0.56
0.44
0.10
0.26

.31

.54

. 17

.00

.01

.60

.52

. 12

.93

.00

.48

.32

.94

.34
29
.10
.67
.20
.16
.23
.92

0.42 1.13
0 24 2.47

2 59

0 01

1 67

0 66
3.41
4.11
2 38
0 08
2 40
3.46

0 40
1.58

1 39
1 88
2.J7

0 26
2.74
2.36
3 58
4 21

1.29
2.35
3.41

4 93
4 7H
4.74
4 97
4 91
4.72
4 31
4.09
3.48
1 88
4 .16
3 84

Average upward head potential
0.70 0.28 2.48 2.89

Note-
Average head potentials are calculated as the number of occurrences of the event
divided by the total number of events. H is also assumed that the head potentials
do not change between measuring events.
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( of wells at the site: MWs-14 and 16, MWs-13 and 15, MWs-6 and
I 7, and an average of the shallow wells versus the deep wells in
|_ the well nest. The percentage of time the hydraulic head is in
• a downward (or upward) direction assumes no change in hydraulic

I
m head between individual sampling events and is calculated as the

number of occurrences of an event divided by the total number of
B measurements. In each case there is a comparison between the
• head in the confined aquifer to the head in the unconfined
I aquifer.

• Using the average amount of occurrences the head potential is in

I the downward direction (Table 3-19) with the maximum and average
downward head at each well pair, along with the calculated

• permeability of stratum C, and assuming that the percentage of
.V occurrences is equivalent to the percentage of time, the travel
I time across the clay from stratum B to D can be calculated using
•M Darcy's Law:

I™ where k is the permeability of the clay, I is the gradient
across the clay [calculated as the head difference/thickness of

II clay, which is 30 feet, and ne is the effective porosity of the
JB clay, assumed to be 25% (0.25)]. These calculations, summarized
I in Table 3-21, yield travel times on the order of years, with
Vfl the minimum amount of time being 162 years in the downward di-
• rection at MW-13 and 15 (See also Appendix H-4).

II However, since there is generally an upward flow gradient from
• the deeper to shallower aquifer, an evaluation of net flow must

I™ take into account the upward gradient. Using the average upward
and downward gradients, plus the percentage of time these

• gradients are in effect (again assuming that the percent of time
| is equivalent to the percentage of occurrences, which is

I measured here), the net distance traveled in a year is at least
I« one order of magnitude greater in the upward direction than in
• the downward direction (Table 3-22). This occurs at all of the

I~ well pairs at the site. Since the overall head between the two
aquifers is in an upward direction, the potential for downward

§ migration of constituents from the site to stratum D is
negligible.

*m In summary, the relationship between the unconfined and confined
J| aquifers beneath the SDS site has been examined through the use

I of pumping test analysis. Using the Hantush-Jacob method and
^ related equations, a permeability value on the order of 10'7
• cm/sec was calculated for the stratum C clay.

3-54
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TABLE 3-21

Travel Times Across Stratum C
in a Downward Direction

Travel Time (Years)
Across Stratum C

Clay Using Maximum or
Gradient Average Gradient

Percent
Well Pair Maximum Average of Time Maximum Average

MW-13 0.062 0.036 23 162 279
MW-15

MW-14 0.05 0.03 14 201 336
MW-16

MW-6 0.009 0.004 16 1.120 2,520
MW-7

Well Nest 0.019 0.009 38 524 1,120
Deep vs.
Shallow

NOTES:

Thickness of Stratum C is assumed to be 25 feet.
Vertical permeability of Stratum C is calculated
from pumping test data to be is 1.7 x 10-3 ft/day or 6 x
10-7 cm/sec.

The percentage of time the gradient is in a given direction
is calculated by counting the number of occurrences of the event
and dividing by the total number of events. It is assumed that there
is no change in flow direction between sampling events, and that the
percentage of occurrences estimates the percentage of time the events
occur.
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TABLE 3-22

Distance Traveled Across sttalumc
on an Annual Basis

Sheridan Disposal services site

Average
Upward

well Pair Gradient

MM 13/15 0.099

MW 14/16 0.116

MW 6/7 0.011

well Nest 0.028
Shal low vs . Deep

Average
Downward
Gradient

0.036

0.03

O.O04

O.O09

Time tor
upward
Flow lal

77*
(281 days/year )

86%
(314 days/year )

84*

(307 days/year )

62%
(226 days/year )

Time tor
Downwa r d
Flow [a)

23%
(84 days/year )

14%
(51 days/year)

16%
(58 days/year )

38%
(139 days/year )

Distance
Traveled in
One Year

0.19 ft /year - upward
0.021 ft/year - downward

0.248 It/year - upward
0.017 r I/year - downward

0.023 t I/year - upward
0.0016 ft/year - downward

0.043 ft/year - upward
0.009 (I/year - downward

00
Ol
vO

Net Distance N)
Traveled in
One vear

0.169 feet - upward

O.231 feet - upward

0.021 (eel - upward

0.034 feel - upward

(a] Data from 11/85 through 2/88: percentages based on individual measurements,
not actual durations, it is assumed thai the flow direction does not
change between measurements, and that the percentage of occurrences for a given event is equivalent
to the percentage of time that event occurs.
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While this value is indicative of a tight, competent clay, the
pumping test data did indicate that another source of water was
being supplied to the aguifer/aquitard system during the test.

The probable primary source of this water is the aguifer(s)
below stratum E. This was concluded because:

1) The stratigraphy of the area around the SDS site is
such that there are additional aquifers and aquitards
beneath stratum E, although their specific thicknesses
and properties under the SDS site are not known.

2) The thickness and lateral extent of stratum E under
the site is not known, and it is possible that this
clay layer is thin under or near the site, increasing
the chance for leakage of water from below.

3) It has been documented (TWDB Report 68, 1967) that
water levels from wells screened in the Evangeline
Aquifer are higher than water levels from wells
screened in the Brazos River Alluvium in central
Waller County, indicating that an upward flow
potential exists in the region of the SDS site.

Therefore it is plausible and likely that there could be a
source of water from below stratum E that contributed water to
the pumping test data.

While a concern for contaminant migration from stratum B through
stratum C into stratum D exists, pumping test data has indicated
a very tight clay aquitard (stratum C) exists between the two
aquifers. It should also be noted that the net head potential
between the two aquifers is always upward. This means that the
possibility of downward migration of constituents from stratum B
into stratum D is negligible.

3-57
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4 - GROUND WATER QUALITY

As part of the GWRI, the ground water chemical quality was
evaluated. Ground water quality data, for both the region
within a three mile radius of the SDS site and in the immediate
vicinity of the site, is very sparse. In addition, the histor-
ical chemical parameters evaluated are often different between
wells or areas. Therefore direct comparisons are difficult to
make. The quality of earlier analyses may also be suspect due
to the lack of quality control data. Much of the data presented
here comes from previously published and unpublished data that
does not have any quality control and is included only to show
general trends in water quality. Available data for the Brazos
River water quality is also included because of the potential
interconnection between the aquifers at the site and the river.

4.1 Regional Water Quality

All available water quality data for ground water wells within a
three mile radius of the SDS site are included in Table 4-1.
These data are from records of the Texas Water Development Board
and Texas Water Commission. Samples for chemical analysis were
analyzed by the Texas Department of Health, although it is not
known which agency might have collected these samples, or if the
water was sent in by the well owner. Of the seven wells and
eight analyses available, only three are applicable to the SDS
site because they are known to be screened in aquifers present
at the site, that is, the Brazos River Alluvium and the Evan-
geline Aquifer. These wells are numbered 59-55-603, 59-55-604
and 59-55-605. The other analyses are for deeper aquifers
(Jasper) or are from wells where the screened interval is not
recorded.

All three wells listed above generally meet Secondary Drinking
Water Standards (Table 4-2). Additional standards may be
applicable. Exceptions to this include the iron and TDS values
of #605, and the TDS value of #603. Both of these wells are
screened in the alluvium. For these parameters, the water
exceeds recommended Secondary Drinking Water Standards which are
designed to protect aesthetic quality of water. The water from
all three wells (603, 604 and 605) is considered very hard for
both the alluvium and the Evangeline Aquifer, with values
greater than 180 mg/1 calcium carbonate hardness.

The water quality of the Brazos River has also been monitored on
a sporadic basis, both upstream of the site (near College
Station and other locations) and downstream near Richmond or
Sealy. Data for available constituents are shown in Table 4-3.

4-1
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I ABU 4-1

Ground walei Quality Parameters ol
wells within a i-mle Radius of

the SOS Site la I
Heaps lead. Texas

o
t-»
00

01
well Nunber:
Aquifer:
county:
Dale sampled:

59-55-601 Ib)
Evangel me
wallet
1/11/66

59-45-604 |b)
Evangeline

waller
1/11/66

59-55-605 |b)
Alluvium
waller
1/11/66

59-56-109
unknown
Washington

10/6/66

59-56-101
lasper

Washington
10/6/6* 6/11/60

59-55-101
unknown
Washington
10/21/41

59-55 105
unknown
wasninglon
10/11/42

parameter units

IVJ

PH S.U.
Spec!Iic conductivity umhos/CM
Total Dissolved solids ng/l
caIc i UM ma/1
nagnesiun »g/l
sodium ng/l
PolassliM «g/l
iron (Total) am/I
chloride ng/l
Fluoride ng/l
sulfate OKI/I
Bicarbonate ng/l
silica ng/l
Nitrate ng/l
sodium Adsorption Ratio s.u.
sodium ft
Hardness (total ng/l

as cacoi)

7.0
•46
510
1O6
11
S7

166
0.1
14
212
26
1.1
1 .4
26
124

7.1

16

17
160

161

6.9
662
510
106
20
56

2.6
61
0.1
16
420
19
0.2
1.1
26
ISO

7.6
976

65

S26

60

6.0
714
469
21
1
162

14
0.4
22
420
40
0.2
6.9
65
61

61
696
496
21
1

1S7
6.0
0.91
4 1
0.5
15
420
SI

56

161
104
5
29

1O

1

154

15

254

514
146
11
52

169
0.1
11
116

8 O

416

(a) source: TWC and TWDB Records (or i Hers logs)
Ibl Known lobe screened in aquifer screened at the s i t e .
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TABLE 4-2

Drinking Water Regulations

National Primary Drinking Water Regulations - 40CFR 141

Parameter

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Nitrate (as N)
Selenium
Silver-
Fluoride
Endrin
Lindane
Methoxychlor
Toxaphene
2,4-D
2,4,5 - TP Silvex
Trihalomethanes (total)
Turbidity
Coliform (total)
Radium 226 + 228
Gross Alpha
Beta Particle and photon
radioactivity

Benzene
Carbon Tetrachloride
1,2-Dichloroethane
1,1-Dichloroethylene
para-Dichlorobenzene
1,1,l-Trichloroethane
Trichloroethylene
Vinyl Chloride

Maximum
Contaminant Level

0.05 mg/1
1 mg/1
0.010 mg/1
0.05 mg/1
0.05 mg/1
0.002 mg/1
10 mg/1
0.01 mg/1
0.05 mg/1
4 mg/1
0.0002 mg/1
0.004 mg/1
0.1 mg/1
0.005 mg/1
0.1 mg/1
0.01 mg/1
0.10 mg/1
1-5 TU

< 1 col/100 ml
5 pCi/L
15 pCi/L
4 mrem

(annual dose equivalent)

0.005 mg/1
0.005 mg/1
0.005 mg/1
0.007 mg/1
0.075 mg/1
0.2 mg/1
0.005 mg/1
0.002 mg/1

F805
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TABLE 4-2 (Continued)

National Secondary Drinking Water Reaulations - 40CFR 143.3

Secondary
Maximum

Contaminant
Parameter Levels

Chloride 250 mg/1
Color 15 color units
Copper 1 mg/1
Corrosivity Non-corrosive
Fluoride 2.0 mg/1
Foaming agents 0.5 mg/1
Iron 0.3 mg/1
Manganese 0.05 mg/1
Odor 3 threshold

odor
number

pH 6.5-8.5
Sulfate 250 mg/1
Total Dissolved Solids 500 mg/1
Zinc 5 mg/1

i F805

4-4
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Available Specific chemical and water Quality Data lor the Brazos River
at college station. TX (upstream). Richmond. IX (Downstream),

and segment 1202 la)

ui

Parameter
criteria 1

segment
1202

lor (Mile"
1981-1982

271 9)

1983-1984

At Richmond (Mi le 92
1981-1982 1983-1984

.0)

1984-1985 1985-1986

segment 1202 la)
1981-1985

(units in mg/l unless otherwise specified)
specific conductance (umhos/cm)
Temperature (deg. C)
Hardness (as CaCO3)
calcium, dissolved
Magnesium, dissolved
sodium, dissolved
potassium, dissolved
A l k a l i n i t y (as cacO3)
sulfale. dissolved
chloride, dissolved
TDS
PH
Turbidity (FTU)
Di s solved oxygen
Dissolved oxygen. % sat.
BOD
col iform (cols/ioo ml)
streptococci (cols./iooml
sediment, suspended
ORCANICS (Total in bottom
PCBS
ODD
DDE
DDT
l i ndane

OS
•
•

-
.

200 Ibl
300 b
750 Ibl
6.5-9.0

»5.0
_

200
)

-

material. In

251-1770
J-32

220-310
6S-93
13-19
74-180
3 5 - 5 6
94-21O
63-170
86-300
413-814

NA
NA
NA
NA
NA
NA
NA
NA

mg/kg)

509-1500
1-31 .5

160-260
5O-92
9 2-23
49-190
4.2-6.4
130-230
64-180
52-290
320-87O

NA
NA
NA
NA
NA
NA
NA
NA

204-1520
4-31

160-300
51-90
7.9-20
36-170

5.0-5.5
92-160
53-160
51-270

280-811
7.6-8.5
4.2-200

7-11.5
94-115

1 6-4. 5
80-210
220-3300
19-4440

0.0
O.O
0.3
0.0
0.0

251-1410
3-31

93-270
28-70

5.5-20
1 7 - 1 40

4.5-6.7
82-160
18-120
21-210
150-670
7.8-8.1
9-530

7.2-10.5
81-96

1 .2-8. 1
92-3400
80-8600
12-1430

NA
NA
NA
NA
NA

172-1920
5-31

87-310
38-82
5.6-21
22-150

4.3-6.0
87-144
26-160
27-320
153-911
7.5-8.3
26-350
7.2-9.6
97-104

1 .5-2.6
88-650
32-500
20-4370

NA
NA
NA
NA
NA

262-1170
7-30

180-260
34-78
4.5-16
16-140

3.8-5.1
91-165
18-130
17-220
150-650
7.8-8.5
4.2-890
7.0-11.2
87-112

1 .2-3.6
20-7300
20-9100
32-3140

NA
NA
NA
NA
NA

NA
6-32

58-220
30-15175
335-963
7.5-9. 1

6.8-11.2

2O-2000

NA
NA
NA
NA
NA

NOTES.
samples were collected for SCRI (1987) immediately upstream and downstream of the site.

NO priority pollutant organics were detected In the samples. Melals analyses
were not performed

[a] Brazos River segment 1202 extending between Whitney oam and the tidal l i m i t :
water Quality inventory. 8th Edition. Texas water commission. October 1986.

Ib) Annual Average Not to Exceed.
[c| Metal concentrations are from two stations near Sealy for 1974-1975

(1202.0133 and 1202.O166). in warshaw. S . Metals concentrations in water
and sediment of Texas. Report SR-4. lexas water Quality Board. May 1976.
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U130 TABLE 4-1 (COOI.)

Available specific chemical and water Quality Data for (he Brazos River
at college station, ix (upstream). Richmond, ix (Downstream).

and segment no3 la)

o>

parameter
criteria for (Mile

1202 1981-1981

271 9)

1981-1984

At Richmond (MI le 92
1981-1982 1983-1984

.0)

1984-1985 1985-1986

segment 1202 lal
1974-1975 1C)

(units in ug/l unless otherwise specified)
MLTALSAluminum

Arsenic, total
dissolved

Barium, totaldissolved
Beryllium, total

dissolved
cadmium, total

dissolved
Chromium, total

dissolved
cobalt, totaldissolved
copper, total

dissolved
iron, total

dissolved
Lead, total

dissolved
Manganese, total

dissolved
Mercury, totaldissolved
Nickel, total

dissolved
selenium, total

dissolved
silver, total

dissolved
vanadium, total

dissolved
Zinc, total

dissolved

NOTES:

•
*

*

•

«

-
*

*

.

•

*

.

-
.

.

„

.

samples collected (or scut (1987) immediately
NO priority pollutant organics were detect
were not performed

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

upstream
ed in the

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
2-4
2-1

•100-200
110-160

NA
NA

• 1-4
•10-10
• 10
O-l
• 1 - 1 3
5-14
3-7

390-6800
5-27
2-45
1-5
80-240
2-3

0.1-O.2
•0.1-O.3

2-8
1-7

• 1-1
< |

< 1

< 1

NA
NA

10-60
7-39

NA
NA
0-7
NA

64-160
NA

• 0.5-0.0
NA

• 1-1
NA

0-1
NA
• 1
NA
2-4
NA

• 3-66
NA

0-3
NA

0-7
NA
• O.I
NA

0-4
NA

• 1-1
NA
0
NA

• 6-7
NA

• 3-10

NA
NA
1-5
NA

92-160
NA

•0.5-2.0
NA

0-3
NA

O-2
NA
• 3
NA
2-7
NA
3-83
NA

0-7
NA

0-18
NA
• O 1
NA

O-3
NA
O
NA
O
NA
• 6
NA
9-19

20-150
NA
2-1
NA

56-120
NA
• 0.5
NA

• 1-4
NA
• 1
NA
• 3
NA
1-5
NA

7-160
NA

• 5-2
NA
2-4
NA

•0.1-0.1
NA
1-2
NA

• 1-1
NA

0-1
NA
• 6
NA

10-23

NA
NA
NA

•100-200
NA
NA
NA
• 10
NA

OO-30
NA
NA
NA

•10-30
NA

3620-5350
NA

•50-120
NA

120-730
NA

•2-250
NA

20-140
NA
NA
NA
OO
NA
NA
NA

10-400
NA

and downstream of the site,
samples. Metals analyses

i River Segment 1202 extending between Whitney Dam and the tidal l i m i t :
Quality inventory, alh Edition. Texas water Commission. October 1986.

[a] Brazos River Segment 1202
water - -•

Ib) Annual Average Not to Exceed.
[c] Metal concentrations are from two stations near sealy for 1974-1975

(1202.0133 and 1202.0166). in warshaw. S.. Metals concentrations in water
and sediment of Texas. Report SR-4. Texas water Quality Board. May 1976.
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A comparison of similar parameters between the river data and
wells 603, 604 and 605 show that most of the constituents in the
aquifer fall in the range of values listed for the river. Cal-
cium concentrations are somewhat higher and sulfate concentra-
tions lower in the aquifers than in the river. Concentrations of
particular constituents do not change appreciably from the
upstream location (College Station) to the downstream location
(Richmond or near Sealy).

4.2 Ground Water Quality at the SDS Site

Ground water quality has been periodically measured at the SDS
site as part of facility operations and since operations have
ceased. Data that have been collected include general water
quality parameters from 1963 through 1984, a Priority Pollutant
volatile and semi-volatile analysis in 1984 and 1985, indicator
parameters (TOC and TOX) collected monthly from January through
June, 1987, and one sampling event in October 1987 that analyzed
for the Priority Pollutant list, pH, specific conductance, TOC,
TOX, phenolics and cyanide. The data from 1963-1984 does not
have complete QA/QC procedures included. The indicator para-
meters and the Priority Pollutant analyses of October 1987 were
completed as part of the GWRI.

4.2.1 General Ground Water Quality: 1963-1984

The general water quality parameters for wells installed through
1984 are summarized in Table 4-4 for the unconfined aquifer and
Table 4-5 for the confined aquifer. While most of the data was
collected in 1984 shortly after well installation, wells MW-4
and MW-8 have data from 1972-1984, and MW-5 has data from 1963-
1984, giving the best historical record of water quality changes
with time during the operation of the site. Data from these
three wells do show variations over time, especially in
parameters of specific conductance and chloride, but these
changes show no specific trends through time. (Table 4-6).

Historical data in Table 4-5 for the confined aquifer are from
1984 only and no background well data are available. The four
wells sampled have similar ranges of values for the parameters
tested. High specific conductivity readings in MW-2 and MW-7
were both detected on April 20, 1984, and could be a function of
instrument error, since all readings taken on that date in both
aquifers are unusually high (Appendix I), even compared to more
recent and more frequent readings taken in 1987.

4-7
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1)131
1AUII. 4-4

summary ol Ground water Analyses lor (he unconfmed Aquifer
collected uelween 196] dud i?84 al (he SOS Site

MW-3 MW-4 MW-S MH-6

Parameter

pii
Spec 1 f i c conduc 1 1 v i t y
Total Dissolved solids
Hardness
Total A l k a l i n i t y

Sodium
ca 1 c i urn
Magnesium
Bicarbonate
Carbonate
chlorides
Sulfales
Phenol ics

TOC
coo
vear(s) sampled (i)

NOTES

uni Is

i u.
umhos /cm
mg/l
mg/l
mg/l

mg/l
mg/l
mg/l
mg/
mg/l
mg/l
mg/
mg/l

mg/l
mg/l

Range of Mean of
values values

7.9
aas

-* •

69
19
23
283

•

125
20

<O.01

123
-

1984 III

Range of
values

6.7-7.0
2840-4050

.
•

116-112
32-380
47-49
293-325
<0.01

598-661
3-30

<0 01-0 53

35-165

1984

Mean of
values

6.8
3282

.
-

119
110
48
309
-

642
12

O.11

68

141

Range of
values

6.8-7.9
1000-5800
632-1416
315-708
288-550

77-78
81-84
16-29
297-347
<0.01
167-1060
5-50

0.11-0 25

88-134
6 7-59

1972
1973
1974 '
1978
1979
1984

Mean of
values

7.2
1543
953
475
368

78
83
28
321
.

231
32

0.17

109
3O.1

1

1

1

Range of
values

6.8-8.0
870-1793

196-560
275-410

60-72
45-54
21-26
160-313
<0.01

159-183
<1-5

<O.O1-0.24

16-59
30-95

1963
1965
1968
1970
1984

Mean of
values

7.4
1216

3S5
338

66
49
23
224

171
2.2

0.05

31
65

1
1
2
2
4

Ran
va

6.7
650

56
41
16
263
<0
77
5

<0.0

8-

ge of
lues

-7.2
-1385
.
•

-6O
-44
-20
-357
.01
-91
-30
1-.23

128

1984

Mean of
values

7.0
905
.
-

58
42
18
306

84
15

0.04

38

14]

Mean was calculated as the geometric mean.
- indicates no data was available or indicates the mean was not

calculated because only one analysis was available.
(i) Number in brackets .

analyses completed _. ...... _, ._
of (nose analyses are in Appendix I and Table 4-6.

} is the number of separate
n that year. Specific dates

o
H»
CO

o



1)131
IAIHI 4-4 (conlinucd)

summary ot Ground water Analyses lor the unconfmed Aquifer
collected between 1963 and 1984 at the SDS site

Parameter

PH
specific conductivity
Total Dissolved Solids
Hardness
Total A l k a l i n i t y

Sodium
ca 1 c i urn
Magnesium
Bicarbonate
Carbonate
chlorides
sulfates
Phenol ics

TOC
coo
vear(s) sampled (1)

NOTES:

uni ts

s.u.
umhos/cm
mg/l
mg/l
mg/l

mg/l
mg/l
mg/l
mg/l
mg/l
ing/1
mg/l
mg/l

mg/l
mg/l

MW

Range of
values

6.6-7.6
794-3375
411-715
210-175
50-500

11-11
34-42
10-15
236-309
<0 01
19-92
0-29

13-82
O-36

1972
1971
1974
1984

-8

Mean of
values

7.2
lisa
512
119
101

12
18
12
268
-65
11

0.06

16
a

Pi1111
[6]
4]

MV

Range ol
values

6 8-7.3
220-1280

.
•

51-54
37-39

12
228-317
<0 01
64-90
35-73

<O 01-0.39

21-142
-

1984

r-io
Mean of
values

7.0
589

.

•

52
38
12
269

74
50

0.04

54
-

14]

MV

Range ol
values

6.6-7.5
980-1765

.
•

138-165
31-34
11-21
81-285
(0.01

101-125
64-328

<O.O1-0.8

5-95
-

1984

1-12

Mean ol
values

7 2
1198
.
-

146
33
17
162

112
137

0.02

28
-

(51

MW-

Range of
values

6.7-6.9
1170-1260
.

•

a

-.
.
•

205-208
9-38

0.03-0.14

5-36
-

1984

15

Mean ol
values

6.8
1214

.

-

.

.

.
•
.

206
18

0.06

11
•

(2)

MV

Range ol
values

6.6-6 8
1960-2640

.
-

.

.

•_

.

494-521
76-98

0.08-0.26

34-46
-

1984

D-16

Mean of
values

6.7
2275
.

'

.

.

-.

-507
86
0.14

40
-

12)

o
H»
00

o

*• Mean was calculated as the geometric mean.
<° - indicates no data was available or indicates the mean was not

calculated because only one analysis was available.
(i) Number in brackets I J is the number ol separate

analyses completed in that year, specific dales
ot those analyses are in Appendix I and Table 4-6.



1)111
1ABIC 4-5

summary of Ciound water Analyses lor Ihc confined Aquifer
Collected During 1984 at the SOS Site

Parameter

PH
specific conductivity

sodium
caIc i urn
Magnesium
Bicarbonate
carbonate
chlor Wes
sulfates
Phenolics

MW-2 MW-7

units

s.u.
umhos/cm

mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

Range of
values

6.8-7.4

415-1065

81-86
27-29

7
285-289
<0 01

46-65
3-9

<0. 01-0. 08

Mean of
values

7.1
652

83
28
7
287
-

58
5

0.03

Range of
values

6.8-7.5

580-1025

89-90

26-44

6-8
218-253

(0.01
58-65

5-56
(0.01-0.21

Mean of
values

7 2
742

90
34
7
235

-
60
15

0.03

MW-

Range of
values

7.3
603-680

.

-
-
-

-
68-74

7-10
0.02-0.04

13

Mean of
Values

7.3
649

.

-
-
-
-
70
8

0.03

O

o
Range of
values

7.2-7 3

540-700

.
-
-
-
-

65-70

5
0.03-O.06

Mean of Q
values CO

7.3
615

.
•
-
-
-

67
5

0.04

TOC mg/l 7-57 19 3-115 26 8-17 10 3-10

Number of Analyses

NOTES:

Mean was calculated as the geometric mean.

- indicates no data was available or indicates that
the mean was not calculated because only one
analysis was avai(able
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TOX concentrations in the confined aquifer have less distinct
patterns; values tend to remain constant or increase slightly
away from the river (Figure 4-7) . Values were elevated at MW-
14 and MW-20 during March, but were low at that time at MW-13, a
well that is closest to the disposal facilities compared to the
other two (Figure 3-6) . In April the TOX value at MW-20
increased over 3 times compared to any previous reading; no
reasonable explanation can be found for this anomalous data
point.

4.2.3 Priority Pollutant Sampling Events

As part of the Source Control RI, six monitoring wells were
sampled for volatile and semi-volatile priority pollutant
organic compounds. Three wells (MW-3, MW-6 and MW-16) screened
in the unconfined aquifer were sampled. Results shown in Table
4-8 indicate that no compounds were above detection limits in
either MW-6 and MW-16. In MW-3, low levels of trihalomethanes
were detected (11-63 ppb) , as was chloroform (60 ppb) and
isophorone (30 ppb).

Three wells were also sampled in the confined aquifer (MW-2, MW-
7 and MW-14) and analyzed for volatile and semi-volatile
priority pollutant organic compounds. Compounds that were
identified during analysis are probably laboratory contaminants
(Table 4-8). Complete analytical reports for both aquifers are
found in Appendix K.

The above data have been used qualitatively only, due to poor
quality control, different sampling dates, and the lack of
analyses for other constituents such as PCBs and metals. These
data indicate that constituents from site activities are present
in the shallow unconfined aquifer. No constituents were found
in the deeper, confined aquifer.

In October 1987, twenty monitor wells around the SOS site were
sampled for Priority Pollutant constituents, TOC, TOX/
phenolics, and the field parameters of pH and specific
conductivity. These include monitor wells 30 through 40,
installed in 1987 for the GWRI, and wells 10, 12, 6, 18, 19, 29,
7, 13 and 14, installed during 1984-1985 for the SCRI. Before
the sampling was begun, monitor wells installed before 1987 were
redeveloped using air lift and/or submersible pump techniques to
reduce turbidity that was present in some of the wells. Further
details of well development are presented in Appendix A.
Procedures for the removal of water and its disposal were
discussed in Section 3.4. Details of water sampling procedures
are in Appendix L.
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F793 TABLE 4-6

Kesults of Pri o r i t y Pollutant CC/MS

Analyses (or the source control Ri
Sheridan DIsposal services site

o
l-»
00

well Number:

Dale sampled
Aquifer

Parameter

MM-i MM-6 MM-16

6/29/84 6/29/84 6/29/84

Unconlined unconlined unconlined

MM-1

6/29/84

confIned

MM-7

6/29/88

con Ifned

MW-14

12/19/85

Con Iined

units

volatile*

chlorodibromomethane
Chloroform

DlchlorobronomeInane
Methylene chloride
i.1.i-Trichloroethane

PPb
PPb
ppb
PPb
ppb

11
60

63

ro
11

ro
ro
ro
ro
ro

ro
ro
ro
ro
ro

ro
ro
ro

BMDL (<10)

ro

ro
ro
ro
ro
ro

ro
ro
ro

5.2(1]

ro

Acid Extractable Fraction PPb ro ro ro ro ro ro

Base/Neutral Exlraclable Fraction

Bis (2-Ethylhexyl) Phthalale
isophorane

ppb BM>1 (<10) BMDL <<!0) BMDL (<10)

ppb 30 rO BMDL (<10)

ro
ro

10 [i]
ro

ro
ro

NOTES:
ro • Not Detected.
BMDL • Tentatively identified at concentrations below method detection l i m i t s .
It] • False positive results since laboratory blank sample analyzed positive

for these compounds.



018618I
I
I
I
II
I
I
I

I Four compounds were identified in the volatile fraction in
• levels above detection limits: benzene, tetrachloroethylene,
• trans-l,2-dichloroethene, and trichloroethene. These consti-

I tuents were found in only three monitor wells, MW-34, MW-37 and
• MW-38. MW-34 and MW-37 are located north of the main pond, and
| MW-38 is found along the northeastern edge of the main pond on

. the inside of the dike (see Figure 3-6 for well locations) .
I p Concentrations ranged from just above detection limits (0.0052
' I ppm) to a maximum of 0.027 ppm for benzene in MW-34. No
• constituents were detected in MW-36, even though compounds were

I detected in wells immediately adjacent to MW-36 (MW-34 and MW-
I • 37) . This may be attributed to spatial variability in porosity
• and permeability of the shallow aquifer, stratum B.

I

I

I

I

I

I

Analytical results of the October 1987 sampling for the uncon-
fined aquifer are presented in Table 4-9 (complete analytical
results are in Appendix L). For all wells sampled in the un-
confined aquifer no compounds were detected in the base/neutral,
acid extractable group, the pesticide/PCB group or in the
cyanide group. Phenolics concentrations were generally below
detection limits (0.01 ppm), but increased to 0.04 ppm at MW-34.
Total organic carbon (TOC) values ranged from 3.2 ppm at MW-12
(upgradient of site facilities) to 42 ppm at MW-34. Total
organic halogen (TOX) values varied from 0.017 ppm at MW-10
(upgradient) and MW-6 (downgradient) to 1.1 ppm at MW-37. pH
values were generally around background levels for all wells
sampled. Specific conductance varied from approximately 875-
1020 umhos/cm for background values to a maximum 2750 umhos/cm
at MW-32.

Trace concentrations of dissolved metals were detected in
several of the wells. These trace concentrations are probably
due to natural variations as well as site activities.
Constituent levels, however, are at or below their respective
Maximum Contaminant Levels (MCLs) as listed in Table 4-2.

For the confined aquifer, analytical results from October 1987
are shown in Table 4-10. pH and specific conductance tended to
be close to or below background values. The concentration of
phenolics was slightly elevated in MW-30, but was at or below
detection limits in all other wells. Total organic carbon
values range from 1.2 to 25 ppm, while total organic halogens
varied from 0.017 to 0.086 ppm over the site. However, priority
pollutant analyses showed that no constituents were detected in
any of these wells for the volatile, base/neutral, acid
extractable, or pesticide/PCB fractions. As above, trace
amounts of metals were detected in all wells sampled. These
trace levels are attributed to natural background levels.

4-25
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1)1 J3
1AUU 4-0

H i s t o r i c a l Wdler Quality Parameters for MW-4 s and 8 lal
slier idan m sposal services site

parameter
(mg/l or as noted)

PH (S.u )
Total Dissolved
Sol ids
specific conductivity
(umhos/cm)
Hardness
rolal Alkalinity
Chloride (Cl )
sullate (SO4)
chemical Oxygen
Demand

Parameter
(mg/l or as noted)

PH (S U.)

Total Dissolved
sol ids
specific conductivity
(umhos/cm)
Hardness
Total A l k a l i n i t y
chloride (cl )
Sullate (SO4)
chemical Oxygen
Demand

1/7/72

7.5

640

1076

469

288
175

45

-

9/15/7]

7.2

944

1260

US

346

195

39

35

1/28/72

7.0

1330

-

350

261

-

19

10/6/72

7.2

1044

1260

468

350

192

37

28

J/4/72

7 O

94O

580O

54O

352

213

37

-

3/2/73

7. 1

-

1400

656

346

1060

-

56

1/26/72

7.0

1140

-

380

239

-

16

5/7/74

7.2

.

1350

-

360

240

50

44

MW-4

3/14/72

7.1

632

1250

488

364

167

39

39

8/13/74

6.8

841

2000

-

450

-

-

32

3/30/72

7 .0

820

-

366

-

26

6 7

10/24/74

7.2

1131

1000

-

55O

-

-

S3

5/4/72

940

-

-

177

39

20

11/20/74

7.0

1145

-

-

460

-
55

59

5/17/72

7.5

947

500

370

201

-

-

12/14/78

7.3

981

1300

415

340

240

47

.

5/18/72

7.1

1200

-

350

177

37

36

4/27/79

7.2

1416

1700

7O8

336

305

48

_

6/22/72

7.0

3225

-

348

205

26

39

4/5/84

6.9

.

.

-

-

212

15

.

8/21/72

7.1

739

1260

468

348

-

30

28

4/2O/84

7.9

-

1328

311

-

200

5

_

0
1
8
6
0
4

- Not Analyzed
(at All data (torn |uly 1986 Dealt ol souice control M



1)133
I Alii I 4-6 (Conl'd)

111 s tor ic<il w.ilci».itcr Oudl i ly Parameters for MW-«. S and 8 lal
shoi iddii DI sposal serv ices si le

parameter
(mg/l or as noted)

I . U.)

Tuiii Dissolved
sol ids

MW-5

6/3/63 12/8/65 10/10/68 7/3/68 2/18/70 6/10/70 4/5/84 4/2O/84 7/2/84 7/20/84

7.3 7.3 7.1 71 77 7.7 7.8 8.0 7.0 6.8

Specific conductivity
(umhos/cm)

Hardness
Total Alkalinity

chloride (cl )
sulfate (SO4)
chemicaI Oxygen
Demand

O
H>
CO

O

870

124

925

138

116

425

275

3O

1793

525

410

95

1782

560

358

95

196

1310

241

11OO 1O60

- Not Analyzed

la] All data from July 1988 Draft of source control R.



(Mill 4-6 tcont'd>
Historical wulcr Quality Parameters lor MW-4. 5 and 8 lal

sherloan 01sposal services Site

Parameter
(mg/l or as noted)

PH (S.U >

Total Dissolved
Solids
Specific conductivity
(umhos/cm)
Hardness
Total A l k a l i n i t y
Chloride (Cl >
Sullate (SO4)
chemi ca 1 Oxygen
Demand

Parameter
(mg/l or as noted)

PH (S.U.)
Total Dissolved
sol ids
specific conductivity
(umhos/cm)
Hardness
Total A l k a l i n i t y
Chloride (Cl )
Sulfate (SO4)
Chemical Oxygen
Demand

1/28/72

7.0

500

-
-

306

57

-

1 .6

10/6/72

7.4

735

1200

328

324

85

21

.

2/8/72 2/28/72

7.2 7 0

440 526

3375

316

322 343

52 46

15

2 5

3/2/73 5/7/74

7.0 7.2

„

875 84O

-
333 342

-

-

36 21

MW-B

3/10/72 3/24/72

72 7.3

431 437

840

316 352

322 330

55 68

13 25

16

5/8/74 8/13/74

6.8

-

80O

375

500

72

17

9

3/30/72

7.0

533

.

-

320

92

29

0

9/4/74

6 9

500

860

-

50

-

-

24

5/4/72

7.5

553

.

354

320

87

10

2 9

10/29/74

7.2

528

200O

-

350

-

-

19

5/5/72 5/18/72 6/22/72

7.1 7.3

540 0

810 3030

314

314

76 76 80

22 26 18

<10 12

11/21/74 4/5/84 4/20/84

7.2 7.3 7.6

507

220O - 794

-

380

55 65 77

5 5

17

0

00

o

- NO) Analyzed
(a) All data from luly 1986 Draft of source control R
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4.2.2 Six-Month Indicator Parameter Study; 1987

As part of the GWRI, water samples from selected wells were
collected during the first six months of 1987 and were analyzed
for the following parameters: pH, specific conductivity, total
organic carbon (TOC) and total organic halogens (TOX). The
purpose of this study was to collect more information concerning
the significance of seasonal variations in ground water quality,
to see if any contaminant plume(s) could be identified around
the facility and aid in placement of 11 additional monitor wells
installed for the GWRI. A summary of analytical results is
shown in Table 4-7 (raw TOC and TOX data are provided in
Appendix J).

For the unconfined aquifer, monitor wells 3,6,15,18 and 29 were
selected for this study. TOC data were plotted as a function of
distance from the river bank to see if there were any spatial
trends across the site (Figure 4-1). In general, TOC increases
from MW-18 to MW-3, decreases slightly at MW-15, and then
decreases more substantially across the site toward the south.
A graph of the same data, plotted versus time, show TOC values
are fairly constant through time, except for an increase in
June (Figure 4-2). The June values might be due to heavy rains
that occurred between late May and June (Figure 4-3) that
"flushed" organic constituents into the aquifer, or else the
rise of the Brazos River, and change in flow direction had some
effect on values. No TOC (or TOX) data are available for the
river. Heavy rains in March, with an associated rise in river
level, did not increase TOC values. This may be due to the fact
that the amount of rain in June was 2 to 3 times as much as was
recorded in February and March.

TOX values in the unconfined aquifer show similar trends to the
TOC data in that TOX increases from MW-18 to MW-3 to MW-15, and
then decreases away from the river (Figure 4-4). In March a
large peak occurs at MW-15 and MW-6, instead of in June (Figure
4-2) . All of the TOX data for June show no increase over the
other data. River stage may have something to do with this
phenomenon, but it is unusual that TOC would be elevated for one
time period and TOX for another.

Three monitor wells screened in the deeper aquifer were sampled
for the TOC/TOX study: MW-14, MW-13 and MW-20. Trends are not
quite as distinctive in this zone, but TOC also decreases away
from the river. (Figure 4-5) . Again, TOC values from the June
sampling are elevated for all three wells (Figure 4-6). Note
that overall TOC in the confined aquifer is much lower than in
the unconfined aquifer.

4-14
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U1.14 I ADI I. 4-7

summary ol Six-Month indicator Paiamctet Study

Sheridan Disposal services Site
iiempstead. Texas

sampl ing
Dale

1/22-21/87

2/21/87

1/21/87

4/21/87

5/20/87

6/21/87

PH (a)
sc (a)
IOC (mg/l) (b)
lox (ug cl/l)

PH (a)
sc (a)
TOC (mg/l) (b)
lox (ug cl/l)

pn (a)
sc (a)
TOC (tng/l) (b)
TOX (ug cl/l)

PH (a)
sc (a)
TOC (tng/l) (b)
TOX (ug cl/l )
Turbidity (NTU
PH (a)
sc (a)
TOC (mg/l) (b)
TOX (ug cl/l)
PH (a)
sc (a)
TOC (mg/l) (b)
TOX (ug Cl/l)

(b)

(b)

(b)

(b)
) (d)

(b)

(b)

MM-l

6.87/6.99
2440/2510
18(0,1)
180(5)

6.19/6.12
1895/1895
17(0.11)
56(5)

6.81/6.76
2160/2120
12(0.1)
52(5)

6.15/6.10
2190/2160
17(0.1)
95(5)
52(0.1)

6.64/6.59
1800/1790
19(0.1)
105(5)

7.0/7.0
1880/1840
65(0.5)
61(5)

MW-6

6.70/6.88
1060/1080
7 J(0.1>
23(5)

6.69/6.72
1140/1111
5.1(0.1)
17(5)

6.82/6.76
1120/1127
3(0.1)
210(5)

6.85/6.75
1155/1117
12(0.1)
61(5)
49(0.1)

6.86/6 81
890/900
12(0 1)
74(5)

6.70/6.75
962/977
20(0.5)
40(5)

MW-13

7.10/7.26
875/880
0.5(0 1)
16(5)

7.20/7.15
810/802

(1.4MO 1)
20(5)

6.95/6 95
776/780
0.9(0 1)
26(5)

6 90/6.85
110/770

6.4(0.1)
25(5)
HA

7.25/7.20
680/690
1.5(0 1)
20(5)

6.95/6 85
962/688
18(0.5)
19(5)

MW-14

NA
NA
NA
NA

7.23/7.27
768/772
2.1(0.1)
48(5)

7 12/7.15
744/717
0.6(0.1)
150(5)

7.0/7 0
742/718
8.9(0.1)
14(5)
NA

7.18/7.20
610/600
1.2(0 1)
19(5)

7.O5/7.15
660/649
11(0.5)
40(5)

MW-15

7.00/7.07
1820/1870
28(0.1)
170(5)

6 59/6.65
1775/1740
26(0.1)
210(5)

6.50/6.50
1991/1980
17(0.1)
140(5)

6.40/6.40
1750/1750
15(0.1)
240(5)
NA

6.64/6 65
1250/1250
20(0 1)
16O(5>

6.74/6.75
1419/1410
56(0.5)
190(5)

MW-18

6.88/6.89
2000/1970
19(0.1)
19(5)

6 52/6.52
1785/1765
17(0.1)
49(5)

6.62/6.70
1918/1909
17(0.1)
64(5)

6.65/6 65
1915/1925
17(0.1)
110(5)
4O(O.1)

6.46/6.40
1750/1750
21(0. 1)
94(5)

7.0/7.0
1670/1673
47(0.5)
14(5)

MW-20

6.92/7.01
740/750
0.7(0.1)
ND(5)

6 72/6.65
778/762
0 8(0.1)
14(5)

6.77/7. 15
787/768
0.6(0.1)
95(5)

7.05/7.00
715/716

1 1(0.1)
180(5)
NA

7.21/7.25
61O/610
1.2(0. 1)
26(5)

7.O/6.95
645/651
11(0.5)
15(5)

MW-29

6 51/6.56
925/910
2.5(0 1)
ND(5)

6.47/6.51
9S8/9S6
2.5(0. 1)
16(5)

6.96/6.96
1014/10O6
1.5(0.1)
ND(5)

6.85/6.85
931/912
2.1(0.1)

23(5)
220(0.1)

6.82/6.77
820/B7O
6.4(0. 1 )
19(5)

7.0/6.95
842/847
17(0.5)
54(5)

FIILD
BLAhK

NA
NA

0.1(0.1)
ND(5)

NA
NA

0.5(0. 1 )
45(15) (C)

NA
NA

O. 4(0.1)
NO(10)

NA
NA

O. 2(0.1)
5(5)
NA

NA
NA

ro(o.i)
6(5)

NA
NA

1.2(0 5)
15(5)

TRIP
BLANK

NA
NA
NA
NA

NA
NA

0.1(0 1)
ND(15) (C)

NA
NA

0.4(0.1)
ND(5>

NA
NA

0 6(0.1)
10(5)
NA

NA
NA

ND(0. 1 )
ND(5)

NA
NA

1.5(0 5)
11(5)

O
»-»
00
0s
O
00

Notes: (a) PH and SC results are from field measurements Duplicate test results are provided.
(b) RMAL Detection Limits for TOC and TOX are given in parentheses.
(c) The field and trip blanks were re-analyzed for TOX. The second set of results is reported here.
(d) NepheI one Iric Turbidity units: detection l i m i t s given in parentheses.

NA • NO! Analyzed
NU • Not Detected or Below Detection Limits
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Results ol Ground ntci sampling
lor wel ls Screened In urcon lined Aquller. October. 1917

Sheridan Disposal Services

rv>
o>

RML M4174-
•ell MiBber
Dale saapled

NUBber ol
constituents coBpounds

VOUTIlf ORGANIC* 27

•cntene
Tetrachloroelhene
trans- I . 2-Dlchloroethene
Trlchloroethene

BASE/NIU1«Al/ACID

(XTRACTABLE ORCANICS 55

PCSTICIDCS/PCBS 26

•CTALS (FILTERED) 13

Arsenic
copper
SelenluB
Zinc

OTHtR INORGANIC PARAMETERS

Tola! Organic carbon
Total Organic mlogens
Total cyanide
Phenol Ics

HUD MASUREMNTS

pH
specific conductivity
tcBpeiature

005
M»-IO
10/27/17

tpgradlent
units

ppb MX5)

ppb MX5)
ppb MX5)
ppb MX5)

PPb ND

ppb ND

PPB MXO ODD
PPB MXO. 006)
PPB MXO 004)
PPB 0 04(0 01)

PPB 4 7(0. 1)
UgCI/l 17(5)

PPB MXO.OI)
PPB MXO.OI)

S U. 6 51/6 50
UBTKIS/CB ai3/a76

C 22

013

AW-12

10/26/17

tpgradlent

MX5)

MX5)

MX5)

ND

ND

MXO 003)

0.012(0 006)

MM 0.004)

0.06(0.01)

3 2(0 1)

22(51

MXO.OI)

MXO.OI)

6 44/6 41

1011/1022

21

004
Mr-6

10/27/67
Domgradlenl

MX5)

MX5)

MX5I

MX5)

M>

M>

0.007(0.003)

MXO 006)

MXO. 002)

0 05(0.01)

3.*(0.l)

17(5)

MXO.OI)

MXO.OI)

6 82/6 70

1061/1050

22 5

021

A»-I8

10/24/87

Domgradlenl

MX5)

MX5)

MX5)

MX5I

ND

M>

MXO. 05)

MXO. 006)

MXO. 004)

0.07(0.01)

23 (O.I)

74(5)

MXO. 01)

0 01(0.01)

6.80/6.S2

1911/1922

21 5

002
Mr-19
10/27/17

Domgradlenl

MX5I
MX5)
ND(5>
MX5)

ND

ND

MXO 003)
MXO. 006)
MXO.O04)

0.06(0.01)

2.7(0 1)
3615)

MX.OI)
MX OD

6.51/6.55
1051/1044

22

001
aa-24

10/27/87
Domgradlenl

MM5)

MX5)

MXS)

MX5)

M>

M>

0.005(0.003)

MXO OO6)

MXO. 0041

0.02(0 01»

2.5(0.1)

23(5)

MX.OI)

MX.OI)

6.11/6 14

139/140

22 5

014

•1-31

10/21/87

Oomgradlenl

MX5)

MX5)

MM5)

MX5)

M>

M>

0.006(0.003)

MXO.O06I

MXO. 004)

0 07(0.01)

15(0.1)

120(5)

MXO.OI)

MXO 01)

6.72/6 66

1376/1126

23

015

M-32

10/26/17

DoMigradlent

MX5)

MX5)

ND(5)

MX5)

ND

ND

MXO 003)

MXO. 006)

MXO. 002)

0.05(0.01)

16(0.11

230(5)

MXO 01)

MXO.OI)

6 46/6 43

2760/2710

22.5

o
t-*
00

H'
•4

Nates
M) • Not Detected
Detection Halls In Parentheses
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(Page 2 ot 2)

Resul ts ol Ground water Sim I Ing

lot wel ls screened In uiconllned Aquller. October. 1417

Sheridan Disposal services

O
1-*
CD

MAI M4I74-

wll KMber

me Sampled

NuBber ol

constituents compounds

VOLATILE OICANICS 27

•enzene

Tetracnloroelhene

trans- i.2-Olcl)loroelhene

irlchloroeihene

BASE/NEUTIAL/ACIO

EXTRACTA1LC OtCANICS 55

PESTICIDES/PCM 2*

METALS (FILTERED) 13

Arsenic

Copper

selenlua

Zinc

OTHfl INORGANIC PARAMETERS

Total organic Carbon

ioi»l <M»»ntc Mtlogtnt

Total Cyanide

Phenol Ics

MILD MEASUREMENTS

PH

specltlc conductivity

teaperalure

020

MK-34

IO/2«/67

Dowigradlenl

units

ppb 27(S)

PPb MXS)

ppb 23(»)

ppb »(»>

ppb ND

PPV M>

ppai MXO.OOJ)

ppai MX0.006)

PPB MX0.002)

ttm o OKO.OD

ppai 4210.1)

ugcln IWHD

pp« M>(0 01)

PCX 0.04(0.01)

S U 6.74/k 76

UrtWS/CB I9««/I996

C 22

017

••-36

IO/24/«7

Oomgradlent

MM9I

WI(S)

M>(»

M>(3>

M>

M>

M)(0 0031

MHO O06)

0 010(0.004)

0.07(0.01)

7.2(0.1)

10(S)

Kxo.on
MXO.OI)

6 51/6 40

1412/1405

21

ota
•-17

10/24/87

Oomgradlent

MHS)

13(5)

3.2(1)

M>(3)

M>

M>

MX0.003)

MXO.OO6)

MX0.004)

0.04(0.01)

16(0 1)

llOO(i)

MXO.OI)

0.0210.01)

b 70/6 62

1242/12)3

21

024

«•-!«

10/30/17

oomgradleni

MK3)

21(3)

M>(3)

13(3)

M>

M>

MX0.003I

0.006(0.006)

MX0.004)

0 11(0.01)

21(0.11

510(5)

MXO.OI)

MXO.OI)

6 41/6.11

1340/1330

23

012

W-34

10/21/17

Oomgradlent

MX SI
MXS)

MX3)

MX3)

M>

M>

0 041(0.003)

MXO 006)

MX0.004)

0.04(0.01)

14(0.1)

110(5)

MXO 01)

0 01(0 01)

6.77/6 64

174I/I7S3

22

001

•»-»

10/21/17

Duplicate I

MM3)

MXS)

MXS)

MX 3)

M>

M>

0.041(0.003)

MXO. 006)

MXO. 004)

0.02(0.01)

33(0.1)

H0(5>

MXO.OI)

MXO.OI)

...

...

...

021

field Hank
10/10/17

Duplicate 3

MH3I

MX 3 1
MXS)

MXS)

M>

M>

MXO.O03)

0. 026(0. 00»)

MXO. 002)

0 01(0.01)

0.710.1)

7(3)

MXO.OI)

MXO 01)

...

...

...

001

Trip (lank

10/27/17

M>15>

MX3)

MXS)

MXS)

M>

US

MXO.O03)

MXO.OO6)

MXO. 002)

MXO.OI)

0 3(0 1)
IKS)

MXO.OI)

MXO.OI)

...

...

...

rotes'

w> • Nat Detected

Detection Units In Parentheses



DIJ7 tABll 4-10

Results ol Priority Pollutant Saw I Ing. October 1917
lor mils screened In outlined aquifer

Sheridan Disposal Services

O
h*
00

RftU M4174-

•ell Mufcer

Dale Saw led:

Constituent!

VOLATILE ORGANICS

MM 010 021 016 i. .
•MO m-J M-ll Ml-14 UK-JO

10/27/17 10/21/17 10/10/17 10/29/17 10/21/17

007 009

•T-M •*-)!

10/21/17 10/21/17

019 021 001
BW-13 Field (lank trip Blank

10/29/17 10/10/17 10/37/17
Lpgradlent Domgradlent Dmngradlenl ooingradlent Drangradlent DMmgradlenl Duplicate 2 Domgradlent Duplicate 1

Mnbei ot

Compounds mils

M> ND M> ND

BASf/NEUTRAL/AC ID

IXTIACTABLE ORCANICS

PPb M> ND

PESTICIDES/PCBS 2* ND

r\>
09

•ETALS (rilTEREOI

Arsenic
copper
SelenliM
Zinc

OTHER INORGANIC PARAMETERS

Total organic Carbon

Total Organic Halogens

Total Cyanide

PhenolIcs

MILD «EASU*tMNTS

Specific conductivity

tewe'ature

PPB

PPB

PPB

PPB

PPB

ugcl/L
PPB

PPB

s.u.
inftos/cB

c

MHO. 001)
MXO. 006 1
MHO. 004)

0.04(0.01*

1.2(0.1)

17(5)
MXO. 01)

MHO. 01)

7 10/7.07
710/711

21.5

MXO. 001)
MXO 006)
MXO 004)

0.02(0.01)

1 7(0.1)

72(9)
NDIO. 01)

0.01(0.01)

7 17/7 25
710/706

21

MHO 001)
MHO. 006)
MHO. 002)

0 06(0.011

2.6(0.1)

75(5)
MHO 01)
MHO 01)

7. 16/7 15
721/722

22

NDIO 001 »

MHO 0061
MXO 002)

0.05(0.01)

6.4(0.1)

1115)
MHO 01)
MXO. 01)

7 22/7.06
612/612

21

MXO ODD
0 01(0.0061

MXO. 004)
0.04(0.01)

25(0 1)
17(5)

MXO. 01)
0.05(0.01)

6.11/6.71

609/601

21

0 OOK0.001)
MHO. 0061
MXO 002)

0.02(0.01)

6.1(0.1)

1015)
MXO. 01)
MXO. 01)

6 94/6.11

677/674

22

MXO. Ml)
MHO 006)
MXO O02)

0.04(0.01)

1.0(0 1)
1515)

MXO. 01)
MXO. 01)

.--

...

MXO. 001)
MXO. 006)
MHO. 002)

0.04(0.01)

11(0.1)

1615)
MHO 01)

0.01(0.01)

7.27/7.20
679/674

21

MXO.001) MHO.001)
0.026(0.006) MHO.006)

MHO.O02) MHO.002)
0.01(0.01) MXO 01)

0.7(0.1) 0.5(0 I)

7(5) 11(5)

MHO.01) MHO.01)

MHO.01) MHO 01)

NOUS

ND • Not Delected

Detection LlBlls In Parentheses
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5 - CONCLUSIONSI
A Ground Water Migration Management Remedial Investigation

•

report has been completed for the SDS site. Major conclusions
reached in this report include:_

•
•

1. There are two aquifers of concern under the SDS site. The
shallow aquifer consists of the lower part of the Brazos
River Alluvium and has been designated stratum B. This
aquifer occurs under unconfined (water table) conditions.
The deeper aquifer, referred to as stratum D, occurs under
confined conditions at the site. Stratum B p. is part of
the Fleming Formation. In this area, the Fleming Formation
is designated as a part of the Evangeline Aquifer. These
two aquifers are separated by 20-30 feet of clay,
designated as stratum C and geologically part of the
Fleming Formation.

2. Within a three-mile radius downgradient of the site there
are no known wells being used that are screened in the
Brazos River Alluvium. There are several wells potentially
screened in the same zone as the confined aquifer under the
site (stratum D) that are regionally downgradient of the
site. However, ground water flow direction for stratum D
in the area immediately around the SDS site has been in the
opposite direction of regional flow due to localized
influences of the Brazos River.

3. Ground water flow direction in stratum B changes with river
stage. In general, the water flows north or northwest to-
ward the Brazos River. When the river reaches and sur-
passes approximately 140 feet MSL at the site, the ground
water begins to flow south, into the aquifer, and then west
away from the site. The direction changes back to the
north/northwest soon after the river drops below 140 feet.
On an annual basis the net movement of ground water is to
the north. In stratum D, ground water flows to the north-
west, toward the Brazos River, for the period of record
(August 1987 through February 1988). During this time
river stage has been relatively low (<135') and it is not
known if this aquifer will change its flow direction when
the river stage rises.

4. There is a difference in height (head) between the water
elevations in the two aquifers. In general, for the period
of record (November 1985 through February 1988), when the
river stage is low, the confined aquifer (stratum D) has a
higher head than the unconfined aquifer (stratum B) and the
head potential is upward. When the river stage is high
this trend is reversed. This situation is true at the site
except away from the river at the well nest (See Figure
3-6). Here, head in the unconfined aquifer is higher than

5-1
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in the confined aquifer during prolonged low river stage.
The head in the confined aquifer is higher than in the
unconfined aquifer at the well nest when the river stage is
high or when it has been fluctuating around 135-140' and
above. On an annual basis, the net head potential
flow direction is upward everywhere at the site, greatly
decreasing the potential for downward constituent migration
under the site from stratum B to stratum D.

Pumping test data was used to analyze the potential hydrau-
lic connection between strata B and D. Using the Hantush-
Jacob method of curve matching, a hydraulic conductivity on
the order of 10"* cm/sec was calculated. This large amount
of leakage, if coming from stratum B down through stratum C
into stratum D during the pumping test, would probably
cause some drawdown in the unconfined aquifer. A very
small amount of decrease in the water level in stratum B
was noted during the pumping test. Using this value as the
amount of drawdown due to pumping, hydraulic conductivity
of stratum C was calculated to be on the order of 10'7
cm/sec. This permeability corresponds with the clayey soil
type which comprises stratum C. The remainder of the
leakage must be coming from below stratum D, that is,
through stratum E from below.

Results from the six-month indicator parameter study showed
variable TOC and TOX concentrations in both time and space
around the site. No definitive patterns or causal
relationships could be tied to precipitation or river
stage. Results from the October 1987 Priority Pollutant
sampling show that low levels of some volatile
constituents, no PCBs and some trace metals have been
detected in the shallow unconfined aquifer (stratum B) in a
limited area to the north and northwest of the main pond.
In the confined aquifer (stratum D) no levels of
constituents above background values were found at the
site.

5-2
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APPENDIX A

Boring Logs, Symbols Used in Geologic Cross-Sections
and Well Development Summary
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APPENDIX A

NOTE:

Graphic symbols are different for boring logs recorded
by REI for the Source Control RI. However, the symbols
have been changed in the cross-sections to be consistent
with the symbols shown here, so, for example, a silty
clay in one log has the same graphic symbol as a silty
clay in another log.

D062
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10

12

13

14

SILTY

CLAYEY

SAND

COARSE SAND

SILT

CLAY

SILTY SAND

CLAYEY SAND

SILTY CLAYEY SAND

SANDY SILT

CLAYEY SILT

SANDY CLAY

SILTY CLAY

15

16

17

18

19

21

22

23

T~T

25

SANDY CLAYEY SILT 26

27

28

A - A - ,
A - A - A

"A-'A'.',

SANDY SILTY CLAY 29

HLL OR GROUND OR EARTH

SHALE

SILTSTONE

MUDSTONE
OR CLAYSTONE

LIMESTONE

CONCRETE

SACCRETE

GRAVEL

SANDY GRAVEL OR GRAVELLY SAND

BENTONITE PLUG

GROUT

SLOT MARKINGS FOR
MONITORING WEU. SCREEN

PEAT

CUTTINGS

ERM-Soathwcst, inc.
HOUSTOK TEXAS

BORING LOG SYMBOLS

W.O.NO. STDA22
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TERMS AND SYMBOLS USED ON BORING LOGS

SAMPLER TYPES

Thin-
walled
Tube

Split-
barrel

Auger

Rock
Core

Denison D Piston

Pitcher

3/4-

SOU. GRAIN SIZE
US. STANDARD SIEVE

4 10 40

No
Recovery

200

BOULDERS COBBLES
GRAVEL

COARSE FINE
SAND

COARSE MEDIUM FINE
SILT CLAY

1S2 763 19.1 4.76 2.00 0.420
SOIL GRAIN SIZE IN MILLIMETERS

0.074 0.002

STRENGTH OF COHESIVE SOILS (1) DENSITY OF GRANULAR SOILS*2-3*

Consistency

Undmned
Shear Strength,
Kips Per Sq Ft

Descriptive
Term

•Relative
Density. %

Very Soft less than 0.25 Very Loose less than 15
Soft 0.25 to 0.50 Loose 15 to 35
Firm 0.50 to 1.00 Medium Dense 35 to 65
Stiff 1.00to2.00 . Dense 65 to 85
Very Stiff 2.00 to 4.00 Very Dense greater than 85

"»*• greater than 4.00 -ErtMs.1 from .ampler driving record

SPLIT-BARREL SAMPLER DRIVING RECORD
Blows Per Foot Description

25 25 blows drove sampler 12 inches, after initial 6 inches of seating.
50/T 50 blows drove sampler 7 inches, after initial 6 inches of seating.
Ref/3* 50 blows drove sampler 3 inches during initial 6-inch seating interval.

Note : To avoid damage to sampling tools, driving is limited to 50 blows during or after seating interval.

SOIL STRUCTURE(1)

Slickensided Having planes of weakness that appear slick and glossy. The degree of sfickensidedneu depends upon
the spacing of sbckensides and the ease of breaking along these planes.

Fissured Containing shrinkage or relief cracks, often filled with fine sand or silt; usually more or less vertical.

Pocket '. Inclusion of material of different texture that is smaller than the diameter of the sample.

Parting Inclusion less than 1/8 inch thick extending through the sample.

Seam... Inclusion 1/8inch to3 inches thick extending through the sample.

Layer .' Inclusion greater than 3 inches thick extending through the sample.

Laminated Soil sample composed of alternating partings or seams of different soil type.

biterlayercd Soil sample composed of alternating layers of different soil type.

Intermixed Soil sample composed of pockets of different soil type and layered or laminated structure is not evident.

Calcareous Having appreciable quantities of carbonate.

REFERENCES:
WASTMD2488
(2) ASCE Manual 56 (1976)
(3MSTMD20W

Wormonb
tft

bye

•ach boring log it o compdofion of subsurfece conditions and soil or rock
arad/rom the fitU a* wtU as from laboratory testing o/ famphs. Strata hoi* bt*n

•.The stratum bies on the togs may be transitional and
approximate in nature. Water butt measurements re/er only to those observed at me limes and places
indicated, and may very with torn, geologic condition or construction octiUty.

STDA25
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ERM-Soiithwvst. inc.
HOUSTON. TEXAS DRILLING LOG

Project

Location

Boring/
Well No.

Surface

Screen [

Casing [

Drilling (

Driller

^^

- 0 -

- —

- 5 -

-15-

—

- 20 —

-25-

Monltar Well Installation

Hemostead. TX

MW-30 (D-3)

Elevation

Dia. 2 '

167.09'

Owner

V.D. NO

Boring "

Water D

Length

Sheridan

091-06

r.D. 10+ ' Bnrinn Diom. 8 "

epth: Initia

25'/2' SUM

24- Hra.

3 <sl«t Sl7fl 0.01 "

)io. 2 ' Lenath 77' Tvoe PVC Sch 40

Company

B. Chris

G
R

AP
H

IC
LO

G

SB
HUffi
s^vi*
^ff^
£•:•;#:•;}£•

!S'.vX:.'?S

î$:.;!j$:.:

ppf
..vJ#Y.vJjf'£.

$™P§*
jlpp
'/j&ijite.y.
.•.•yfxyf:::

Ppf

::&:.•$:."•;,

k*4
U4
iil
M*

Southwestern Labs

topher

A
I r
1

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

•*̂ H >4.5

Drilling 1

Log By

S
A

M
P

LE
IN

TE
R

VA
L

(F
E

E
T
)

0-4

4-9

9-14

14-19

19-24

24-29

Method Hollow Stem Auger

D. Weldemann Date Drilled 7/28/87
D

E
S

C
R

IP
TI

O
N

IN
TE

R
V

A
L

(F
E

E
T
)

0-4

4-6

6-9

9-10

10-18 _

18-19

19-21

21-22.5

22.5-24

24-25

SKETCH MAP

NOTES

SURFACE CASING INSTALLED
TO 59* USING MUD ROTARY
TECHNIQUES.

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

SLIGHTLY SILTY SAND: Reddish brown, somewhat stiff to very
stiff, dry, roots at top, rootlets, calcium carbonate
nodules and sltckensldes with depth (SYR 3/2 to 3/3).

SANDY CLAY: Dark brown, fine to very fine-grained,
rootlets, dry. stiff (SYR 3/3).

SILTY CLAYEY SAND: Reddish brown, very fine-groined, few
small areas of calcium carbonate; dry. stiff, friable (SYR
4/6).

SANDY CLAY: Dark reddish brown, dry, friable (SYR 5/6 to
4/6).

- SLIGHTLY CLAYEY SAND: Reddish brown, very flne to fine-
grained, nanoohesive, damp to dry; contains layer of dark
reddish brown sandy clay from 14-14.5' (SYR 4/6 to 5/6).

SANDY CLAY: Reddish brown, very fine-grained (SYR 4/6).

SAND: Light reddish brown; flne to medium-grained;
unconsolidated; moist to wet (SYR 6/6 to 5/6).

SANDY CLAY: Reddish brown, flne to medium-grained; soft;
very wet (SYR 4/6).

SAND: Reddish brown to tan: medium-grained, very wet. lense
of cloy at base (7. SYR 4/4).

CLAYEY SAND: Reddish brown: very fine-grained: soft: moist:
uncansolldated (SYR 5/6).

PAGE _L_ OF 5
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ERM-JSouthw«st, inc.
HOUSTON, TEXAS DRILLING LOG

Project

Location
Boring/
Well No.

Surface

Screen C

Casing C

Drilling (

Driller

B

25

-30-

-35-

-40-

-45-

-50-

Monltor Well Installation

Hemostead. TX

MW-30 fl>-3)

Elevation

)ia. 2 '

167.09'

)ia. 2 '

Company

B. Christ

G
R

A
P

H
IC

LO
G

:•»:•»:»•»»>

Dwner

V.D. ND

Boring n

Water D

Length

Sheridan

091 -06

r.D. 104 ' Bar-inn Dinm 8 "

epth: Initia

25'/2' SUMI

24 Hra.

" SIM si™ 0-01 "

Lenath 77* Tvoe PVC Son 40

Southwestern Lobs

»pher

VK
EL

L
CO

NS
TR

UC
TI

O
N

4

A

4

4

4

4

4

A

4

4

4

A

4

4

4

4

4

4

4

4

A

4

4

S
A

M
P

LE
 

TY
P

E
 
|

TU

|ll!

Drilling 1

Log By

S
A

M
P

LE
IN

TE
R

VA
L

(F
E

E
T
)

29-34

34-39

39-44

44-49

49-54

rfethod Hallow Stem Auger

D. Weldemann Date Drilled 7/28/87
D

E
S

C
R

IP
TI

O
N

IN
TE

R
V

A
L

(F
E

E
T
)

25-54

SKETCH MAP

NOTES

SURFACE CASING INSTALLED
TO 59* U3NG MUD ROTARY
TECHNIQUES.

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

SAND: Light reddish ton to brown, fine-grained; dry to
damp; few clayey areas, unoonaolidated (7.5YR 6/6).

No recovery - loose sand.

Saturated to very wet, fine to medium— grained from 34—35';
becomes medium to coarse-grained; soft, poorly sorted few
pockets or lenses of day. few pebbles near base (7.5YR
5/4 to 4/4).

Same as above, greyish brown; coarsene downward (7.5YR 6/4).
Occasional day lense, probably cuttings.

Greyish brown; medium to coarse-grained, few pebbles and
cobbles, few clay layers (7. SYR 6/4).

SAND AND GRAVEL greyish brown, coarsens downward;
saturated; cobbles up to 0.2* long (SYR 4/3).

PAGE 2 OF _L
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ERM-,Soathw«st. inc.
HOUSTDH TEXAS DRILLING LOG

Project

Location

Boring/
Well No.

Surface

Screen C

Casing C

Drilling (

Driller

&6
Qv

-50-

— —

— 55

— 60

-65-

- 70

-75

Monitor Well Installation

Hemostead. TX

MW-30 (0-3)

Elevation

)la. 2 '

167.09'

Owner

V.D. NO

Boring *

Water D

Length

Sheridan

091-06

r.D. 104 ' Barinn Diom. 8 "

epth: Initia

2572' SUMI

24- Hre.

' SIM si™ 0-01 '

)io. 2 ' Lenath 77' Tvoe PVC Sch 40

Company

8. Christ

G
R

A
P

H
IC

LO
G

•:::•:•:•:•>:•:•:•:•:•:•:
^'•\"-V
X\'
\ \ \
v\\
\\
\ \N

V \ \
.\ \
\ \>

\ x \
v\\
\\
\ \N
\ \\
v\\

X \ >

•jf. '::̂ f;:.y.
*:.yfc;.y/::;

.:.yK::yf:::

*MM;:

jii-

Southwestern Labs

opher

it ~ Jc
_• « * s^* i«

M Minso s "W2 S=
« S ^ |S

1
A

k
A

A

k

A

*

A

A

A

A

A

A

A

A

A

*

\\^mm
\ \ >fS
v \ \]::

1

1'lu
1"

.̂ ^̂ M 1 Mf

Drilling 1

Log By

s^
^ KUI

54-59

59-64

64-69

69-74

74-79

Method Hollow Stem Auger

D. Weldemann Date Drilled 7/28/87
D

E
S

C
R

IP
TI

O
N

IN
TE

R
V

A
L

(F
E

E
T)

54-64

64-69

69-74 -

74-75

SKETCH MAP

NOTES

SURFACE CASING INSTALLED
TO 59' USING MUD ROTARY
TECHNIQUES.

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

SLTY CLAY: Grey_with olive mottling; someone sand
present; have 6" layer of clayey silt at 94' which
contains pebbles; dry; stiff (2.5Y 5/4).

No recovery Drilled out plug from pressure grouting.

CLAYEY SAND: dive green and grey; very fine-grained, dry;
crumbly; sandier at 64-65; becomes clayler and stlffer at
64* (5Y 4/4).

3LTY CLAY: Medium to light grey with abundant olive and
reddish iron staining; occasional calcium carbonate
nodules; dry, crumbly In very sllty areas; si Icken sides at
45 degrees to 60 degrees off core axis; becomes sandier
and more iron stained at 74'; stlffer too; with few black
natural organic stains (5Y 6/1).

SANDY CLAY: Light grey with occasional Iron stains: dry.
stiff (2.5YR 6/2).

PAGE 3 OF _§_
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018635

Etui-Southwest, inc.
HOUSTON. TEXAS DRILLING LOG

eor*.

Project

Location

Boring/
Well No.

Surface

Screen [

Casing C

Drilling (

Driller

UJG.o—

-75

- —

-80-

-85-

-90-

-95-

-100-

Monltor Well Installation

Hemostead. TX

MW-30 (D-3)

Elevation

)ia. 2 '

167.09'

Owner

V.D. ND

Boring

Water D

Length

cu M ' SKETCH MAP
Sheridan

091-06

r.D. 104 ' Rorinn niom 8 "

epth: Initia

2572' SUM

24 Hre.

P a«t ci,. 0.01 •

)ia. 2 " Lenath 77' Type PVC Sch 40 NOTES

Company

8. Christ

Southwestern Labs

opher

Drilling 1

Log By

SURFACE CASING INSTALLED
Method Hollow Stem Auger TO 59' USING MUD ROTARY

TECHNIQUES.
D. Weldemann Date Drilled 7/28/87

G
R

A
P

H
IC

LO
G

b&l

• ,*// //, •V/Y/j'X

:vXvX»vXw

•rvX-XvX-x-x

:•:•:•:•:•:•:•:•:•:•:•:•:•>

îpi

W
EL

L
CO

NS
TR

UC
TI

O
N

:!•

• J

•••••

V.'

•••••

^^2,

—

—

_

—

—

—

—

,
S

£
.V.

I.Y.

£
'.V

•*v

:.Y,

%

|
•)<*">

|fl S
A

M
P

LE
IN

TE
R

VA
L

(F
E

E
T
)

79-84

84-86

86-100

D
E

S
C

R
IP

TI
O

N
IN

TE
R

V
A

L
(F

E
E

T
)

75-75.5
75.5-98^

98-104

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

SLIGHTLY CLAYEY SAND: Medium grey with same iron staining;
fine-groined; dry; friable (2.5YR 6/2).

^SAND: Reddish to brown to yellowish tan. trace of day,
occasional layers that ore slightly to well cemented with
calcium carbonate, very wet to saturated; fine to medium-
grained (5Y 7/2 to 10YR 6/4 to 10YR 8/2).

After 86', no recovery due to well cemented sand zones.

SANDY CLAY: Dry. limited recovery.

PAGE OF _L
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018636

ERfl-Southwest. inc.
HOUSTDH. TEXAS DRILLING LOG

Project

Location
Boring/
Well No.

Surface

Monttor Well Installation

Hemostead. TX

MW-30 (D-3)

Elevation 167.09'

Screen Dia. 2 *

Casing C

Drilling (

Driller

i

-100-

—

-105-

-110-

-115-

-120-

-125-

Owner
„ M • SKETCH MAP
Sheridan

V.n. NO. 091-06

Boring •

Water D

Length

r.D. 10+ ' Borinn fiinm 8 "

epth: Initia

2572' SUM

24- Hrs.

» cix,* ci,« 0.01 '

)ia. 2 ' Lenath 77' Tvoe PVC Sch 40 NOTES

Company

8. Chrl

G
R

A
P

H
IC

LO
G

pill

' Southwestern Labs

stopher

W
EL

L
CO

NS
TR

UC
TI

O
N

't '£

I

-

1

CO
HE

SI
VE

ST
RE

NG
TH

<
to

n
s/

sq
.ft

.)

P
en

et
ra

tio
n

 T
es

t
(B

lo
w

s 
oe

r 
6*

)

Drilling 1

Log By

i

SURFACE CASING INSTALLED
Method Hollow Stem Auger TO 59' USING MUD ROTARY

TECHNIQUES.
D. Weldemann Date Drilled 7/28/87

D
E

S
C

R
IP

TI
O

N
IN

TE
R

V
A

L
(F

E
E

T
) DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

T.D.=104 '

PAGE 5 OF _L
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018637

ERM-5onthw«st. inc.
HOUSTON. TEXAS DRILLING LOG

Project

Location

Boring/
Well No.

Surface

Screen [

Casing [

Drilling (

Driller

a —

- 5 -

- —

— in

-15-

-20-

-25-

Monltor Well Installation

Hemostead. TX

MW-31 (S-4)

Elevation

)ia. 4 *

167.05'

Owner

V.D. ND

Boring '

Water D

Length

Sheridan

091-06

r.D. 64 ' Borino Dinm. 11 "

epth: Initia

35'/3' SUMI

1 24 Mrs.

p «!IM Îra 0-01 "

)ia. 4 * Lenath 25 ' Tvoe PVC Sch 40

Company

B. Chris

G
R

A
P

H
IC

LO
G

1
.•.•SfcvX-.v
:vSiv?£-.*

V V
XX \
v \ X
X X

X X X

Southwestern Labs

topher

. o

•
A

4

4

A

4

4

A

4

4

A

4

4

A

4

4

A

i

S
A

M
P

LE
 T

Y
P

E
C

O
H

ES
IV

E
ST

R
EN

G
TH

(t
o
n
s/

sq
.f
t.
)

P
en

et
ra

tio
n

 T
ea

t
(B

lo
w

s 
o
e
r 

6
 )

1

1

Drilling 1

Log By

ill

0-4

4-9

9-14

14-19

19-24

24-29

method Hollow Stem Auger

D. Weldemonn Date Drilled 7/18/87
D

E
S

C
R

IP
TI

O
N

IN
TE

R
V

A
L

(F
E

E
T
)

0-5.3

5.3-8

8-9

9-11.7 v

11.7-1Z7

12.7-19

19-20

20-24

24-25

SKETCH MAP

NOTES

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

CLAY: Dark reddish brown, slightly silty at top. few
rootlets, dry stiff (SYR 3/3).

SANDY SILTY CLAY: Very dark brown, stiff, crumbly, dry. no
odor (5YR2 5/2).

SAND: Reddish brown, very fine— grained, dry, crumbly to
noncohesNe (SYR 4/6).

"9LTY CLAY: Dark reddish brown, calcium carbonate nodules,
dry. stiff, with a dry reddish fine sandy clay layer from
10-10.7' (SYR 4/6 to 4/4).

CLAYEY SAND: Reddish (SYR 4/6).

SAND: Medium reddish brown: very fine- grained: trace clay
to clay In lenses; crumbly, mostly unconsolldated; damp
to dry (SYR 5/6).

VERY SANDY CLAY: Reddish, soft, damp (SYR 4/6).

SAND: Reddish tan, fine— grained, noncoheslve except In a
few zones, black natural organic speckles; slightly damp
at 23-24' (SYR 6/6).

SLIGHTLY CLAYEY SAND: Reddish brown: very fine-grained,
some black natural organlcs, slightly cohesive (SYR 6/6).

PAGE OF 3
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018638

ERM-,Sof.thw«st. inc.
HOUSTON. TEXAS DRILLING LOG

Project

Location
Boring/
Well No.

Surface

Screen (

Casing [

Drilling (

Driller

a—

-25-

30

-33-

-40-

-45-

-50-

Manltor Well Installation

Hsmostead. TX

MW-31 (S-4}

Elevation

)kj. 4 '

167.05'

Owner

V.O. ND

Boring '

Water D

Length

Sheridan

091-06

r.D. 64 ' Rnrinn Olnm. 11 "

epth: Initio

3573* SUMI

1 24 Hrs.

1 «:i«t «;i7a 0.01

)ia. 4 ' Lenath 25 ' Tvoe PVC Soh 40

Company

B. Christ

Southwestern Labs

apher

Drlllng 1

Log By

rfethod Hollow Stem Auger

D. Weldemann Date Drilled 7/16/87

G
R

A
P

H
IC

LO
G

u
v.v.v.v.v.v.v.

i*?viiyP*/S*t

'"i*V» V*V V

111

:•»:•»:•>:•»:•/>

•*•

V.'

:.v

ii

—

.̂ L

•̂

J

—

_B_

r.vlBSSsI

'•'•''•BSsi

:|̂ H

•
1

1

ill

29-34

34-39

39-44

44-49

49-54

a

25-26

26-28

28-34

34-39

39-55.5

DESCRIPTION/SOIL

(COLOR. TEXTURE

SKETCH MAP

NOTES

CLASSIFICATION

. STRUCTURE)

SANDY CLAY: Medium reddish brown.

VERY CLAYEY SAND: Reddish brown, fine-grained, wet to damp
(SYR 4/6).

SAND: Reddish tan. fine to medium-grained, wet to moist;
noncohesive; (SYR 6/6 to 6/5).

Becomes reddish brown, slightly sllty, very wet to
saturated (5 YR 4/6).

SAND AND GRAVEL: Reddish brown; very wet to saturated;
poorly sorted, few clayey areas; coarsens with depth (SYR
5/4).

SAND: Reddish brown; fine to medium to coarse, saturated
(5YR 5/4).

Occasional lenses of brown day.

Grey; wst (SYR 5/2).

No recovery: sand.

PAGE 2 OF _L
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018639

ERM-5outhw«st. inc.
HOUSTON. TEXAS DRILLING LOG

Project

Location
Boring/
Well No.

Surface

Screen 1

Casing C

Drilling (

Driller

if

-50

-55-

-60-

-65-

-70-

-75-

Monltor Well Installation

Hemostead. TX

MW-31 (S-4)

Elevation

)ia. 4 '

167.05'

Owner

V.Q. NO

Boring '

Water D

Length

Sheridan

091-06

r.D. 64 ' Rarinn Oiorrv 11 "

epth: Initia

35'/3' SUM

I 24 Hra.

P SIM St™ 0.01 "

)io. 4 * Lenath 25 ' Tvoe PVC Seh 40

Pompon y

B. Christ

Southwestern Labs

opher

Drilling 1

Log By

rfethod Hollow Stem Auger

D. WeWemann Date Drilled 7/16/87

G
R

A
P

H
IC

LO
G

SX-S-EvKE

'o°o°<

\\^

VVs

1

. o

I
::v

rn
•^ •

vS55?S

|

I

111SP 5 ••* *Q(/> o i> c

4.25

>4.3

III

54-59

59-64

D
E

S
C

R
IP

TI
O

N
IN

TE
R

V
A

L
(F

E
E

T
)

55.5-56.5

56.5-57.8

57.8-64

SKETCH MAP

NOTES

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

Coarsens with depth.

GRAVEL With large cobbles (SYR 5/2).

CLAY: Medium blue grey with gravel within.

CLAY: Bluish grey with reddish ydlow to olive mottling,
wry stiff, dry. dive green color becomes more prevalent
with depth (2.5 Y 6/0 to 5Y 6/6).

T.D.-64 '

PAGE_L.OF_1.
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018640

ERM-J$otithw«st. inc.
HOUSTON. TEXAS DRILLING LOG

rt
r»
T»

CC

Project

Location

Boring/
Well No.

Surface

Screen I

Casing 1

Drilling (

Driller

Bit!
QV

- 5 —

-10 -
- —

—

-20-

-25-

Manltor Well Installation

Hemretead. TX

MW-32 f.S-5)

Elevation

)ia. 4 '

169.33'

Owner Sheridan

V.O. NfJ. 091-06

Boring '

Water D

Length

F.D. 64 ' Rorinn Rinm. 11 "

epth: Initia

35'/3' SUMI

2+ Hra.

P s«t si™ 0.01 '

)ia. 4 * Lenath 25 ' Tvoe PVC Sch 40

Company

B. Chris

G
R

A
P

H
IC

LO
G

S^fK^Kv

/.̂ S .̂'.vSe/""

7^5~
\ \ >
\\\

\̂^
:"sjf.'."yr".
•fjensyff.'fjt
tf.\:-:p;.';jf.:

•jv ĵ-^pĵ

:::::;:;:

:::::::::
.i.1.1.1.'.1.'.'.1.

y^-^yj

Southwestern Labs

topher

* OT

] 11A
&

4

A

A

4

*

A

4

4

4

4

4

4

4

:
si-x-Si-x^xJi IKXX^P I
Iv^yX'?!

^alS<xl

*• "Sr

Mny JJ5V.&* °
^ W(/>2 ess
3 ~ J5

U-
'!• 1.25

1

!• 2'25

*̂ l 1.5

^H 2.0

^H 0.75

Jif̂ pfl-:-:! k.-̂ m

JpvMl

^A^

Drilling 1

Log By

y^P
U. Of t t t

0-4

4-9

9-14

14-19

19-24

24-29

Method Hollow Stem Auger

D. Weicemann Date Drilled 7/20/87
D

E
S

C
R

IP
TI

O
N

IN
TE

R
V

A
L

<F
E

E
T)

0-1.8

1.8-4

4-5.5

5.5-7.5

7.5-9

9-16.5

16.5-21

21-24

24-29

SKETCH MAP

NOTES

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

SANDY CLAY: Reddish and dark reddish brown; vary fine-
grained; clayey and silty areas; dry to moist, rootlets
(5YR 3/3 to 4/4).

SLIGHTLY SILTY CLAY: Dark brown, moderately eoft, moist;
rootlets (SYR 3/2).

CLAY: Dark brown, stiff (3Y 3/3).

SILTY CLAY: Very dark brown, some very fine sand: dry.
stiff (SYR 3/2).

CLAYEY SAND: Reddleh brown, very fine-grained, dry, friable
(7.SYR 3/6).

SILTY SAND: Light reddish tan, v»ry fine-grained; dry,
crumbly, becomes unconsolldated at 14-16.5' (7.5YR 6/6).

SILTY SANDY CLAY: Reddish brown: few calcium carbonate
nodules; has 2" layer of dry sandy day at 17*; becomes a
slightly sllty clay with trace of very fine sand and some
black natural organic staining from 18.5-19' (SYR 4/4 to
7.5YR 5/6).

SLIGHTLY CLAYEY SAND: Light reddish tan, dry. friable
(7.5YR 5/6).

VERY SANDY CLAY: Reddish brown, fine to very fine-grained.
soft, friable, black natural organics throughout;

PAGE. .OF _L
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018641

ERM-5outhw«st. inc.
HOUSTON. TEXAS DRILLING LOG

Project

Location

Boring/
Well No.

Surface

Screen I

Casing C

Drilling (

Driller

|E

25-

— —

-30-

-35-

-40-

-45-

- 50 —

Monitor Well Installation

Hemostead. TX

MW-32 (S-5)

Elevation

)ia. 4 '

169.33'

Dwner

V.D. ND

Boring '

Water D

Length

Sheridan

091-06

F.D. 64 ' Rnrinn ninm 11 "

epth: Initkj

35'/3' SUM

1 24 Hra.

P Slot «;i« 0.01 *

Jia. 4 ' Lenath 25 ' TVDS PVC Sch 40

Company

B. Christ

G
R

A
P

H
IC

LO
G

L^J
SK

:̂ ^:j£JMI;y(.
•$f:SJp£!y
\-$$Mi

:•;:.•::::.:•::::

rXvSv^vX

Y.Y.Y.Y.Y.Y.Y.

V.V.V.V.V.V.V.

Southwestern Labs

apher

il iljj!

v:

:.-.

LJ

—

—

—

—

~

—

—

_

—

î si

'.•.'.••̂ •B

I

•

1

"'•BBsl

"''•••••1

'•''•̂ •fl

A —

Drilling 1

Log By

S
A

M
P

LE
IN

TE
R

VA
L

(F
E

E
T
)

29-34

34-30

39-44

44-49

49-54

Method Hollow Stem Auger

D. Weldemann Date DrOled 7/20/87
D

E
S

C
R

IP
TI

O
N

IN
TE

R
V

A
L

(F
E

E
T
)

29-34

34-56

DESCRIPTION/SOIL

(COLOR. TEXTURE

SKETCH MAP

NOTES

CLASSIFICATION

. STRUCTURE)

damp from 25-26'; saturated from 27-28' (7.5YR 4/4).

SLIGHTLY CLAYEY SAND: Reddish brown: very fine-groined:
saturated; becomes mare cohesive with depth (SYR 4/6).

SAND: Dark brownish yellow, fine to very fine-grained, very
wet to saturated, fairly well sorted, mainly quartz grains
(7.5YR 4/6).

Becomes light reddish tan to brown, fine to medium-grained.

Becomes tannlsh grey; medium to coarse sand, few pebbles
and few shell fragments (10YR 4/4).

Coarse sand, contains 6* clay layer (7.5YR 4/4).

PAGE _?_ OF 3
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018642

ERn-5oathw«st. inc.
HOUSTON. TEXAS DRILLING LOG

n
t-t»

Project

Location

Boring/
Well No.

Surface

Screen t

Casing C

Drilling (

Driller

&i
a—

50

— 55 —

— 60

_ —

—

-65-

•(_ __

-70-

-75-

Monitor Well Installation

Hemoetead. TX

MW-32 (S-5)

Elevation

)ia. 4 '

169.33'

Owner _ .. ' SKETCH MAPSheridan

V.rj. Nn. 091-06

Boring 1

Water D

Length

r.D. 64 ' Rnrlnn Dlom. 11 "

epth: Initia

35'/3' SUM

2+ Mrs.

P 5l«t SI»p 0.01 '

>fa. 4 ' Lenath 25 ' Tvoe PVC Sen 40 NDTES

Company

B. Christ

Southwestern Labs

opher

Drlllng 1

Log By

Method Hollow Stem Auger

D. Weldemann Date Drilled 7/20/87

G
R

A
P

H
IC

LO
G

O
O

O
(H

i.
O

O
O

 j?
o

o
o

c
K

0
 O

 O
 ^

:

\ \ \

v\ \
\ \ "

^
X \
\\ >

. o

:?

a

—

•̂

^^

r.v.v.v.v.v.

I

S
A

M
P

LE
 

TY
P

E
 

|

I

„_,*

IHl

>4.5

S
A

M
P

LE
IN

TE
R

VA
L

(F
E

E
T
)

54-59

59-64

D
E

S
C

R
IP

TI
O

N
IN

TE
R

V
A

L
(F

E
E

T
)

56-58

58-59

59-64 ^

DESCRIPTION/SOIL CLASSIRCATION

(COLOR. TEXTURE. STRUCTURE)

As above.

GRAVEL: With cobbles tt sand; saturated (10YR 5/4 to 4/4).

CLAYEY SAND: Reddteh brown, w«t, with few eobbl«8 (SYR
3/4).

^SJLTY CLAY: dive green with grey: few calcium carbonate
nodules, stiff; some Iron staining with sllckensldes along
45 degree angle to core axis (5Y 5/3 to SY 6/1).

T.D.=64 '

PAGE 3 OF 3
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018643

ERn-5outhw«st. inc.
HOUSTON. TEXAS DRILLING LOG

Project

Location
Boring/
Well No.

Surface

Screen 1

Casing C

Drilling (

Driller

If

— n

—

- 5 -

—

-10 -

-15-

—

-20 —

-25-

Monitor Well Installation

Homestead. TX

MW-33 (D-4)

Elevation

)ia. 2 '

169.66'

Owner

V.D. ND.

Boring 1

Water D

Length

_ ,. ' SKETCH MAP
Sheridan

091-06

F.D. 102 ' Rnrino Dlnm. 8 "

epth: Initia

20'/3' SUMI

1 24 Hra.

P ci^t ci,« 0.01 "

>ia. 2 ' Lenath 77 ' Tvoe PVC Soh 40 NDTES

Company

B. Chrla

0

1§or-1
o

1
^

ss

\
\

|||
i N>

7K.'.'.T .̂'.\\

i|»

tfSvJ

BM
ifiivaiEvS?

%

:::

\

$

\^w

Southwestern Labs

topher

g ui ^ -Sr

n —

4

4

4

A

4

A

4

4

A

4

4

A

4

4

4

A

4

4

4

4

4U 1.25

«• 1.8
kA.H 0-75

1
1
i*̂ H

Drilling 1

Log By

i
0-4

4-9

9-14

14-19

19-24

24—29

SURFACE CASING SET TO
Method Hollow Stem Auaer 65' USING MUD ROTARY

ILCHNIUUES.

D. Weldemann Date Drilled 7/29/87
O

E
S

C
R

IP
H

O
N

IN
T

E
R

V
A

L

(F
E

E
T
)

0-1.5

1.5-2
2-3

3-4 _

4-6 ^

6-9

9-12.5 _

12.5-14.5

14.5-17

17-18

18-19 _

19-27 «^

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

SANDY CLAYEY SILT: Medium to dark reddish brown; roots and
rootlets, dry. soft (SYR 3/4).

CLAY AND SILTY CLAY: Reddish brown, soft (SYR 3/2).
SAND: Light reddish brown, very fine-grained, soft,
crumbly, moist to wet (7.5YR 4/6).

- SILTY CLAY: Dark reddish brown, becomes sandy and stlffer
with depth (SYR 3/4).

-CLAY: Dark reddish brown, few rootlets and calcium
carbonate nodules, dry (SYR 3/3).

SANDY CLAY: Very dark brown to black, few rootlets and
calcium carbonate nodules; very organic— rich, dry,
crumbly, stiff. Becomes reddish brown, very sandy with
rootles cavities and a few black natural organic speckles
from 8-9' <5YR 2.5/1 to SYR 4/6).

- SILTY CLAYEY SAND: Medium to light red; very fine-grained;
few gastropod shells, cddum carbonate staining, dry,
crumbly and stiff, becomes sandier with depth (SYR 4/6).

SAND: Light red; very fine-grained, dry. unconsolldated
(7.5YR 5/6).

CLAY: Dork reddish .brown, with interbedded 2-5" layers of
sandy day; very fine-grained, rootlets at 14.5', very
Stiff (SYR 4/4).

CLAY: Dark reddish brown, with rootlets and gastropod
shells, stiff (SYR 4/4).

- SANDY SILT: Dark reddish brown, rootlets, black natural
organic speckles (SYR 4/4).

-SAND: Light reddish tan. fine to very fine-grained;
slightly clayey and stiff from 19-19.5, unconsolldated
below 19.5' (7.SYR 5/6 to 6/6).

Becomes medium reddish brown, fhie— grained, well sorted
quartz sand, becomes wetter below 24' (7. SYR 5/6).
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018644

Etui-Southwest, inc.
HOUSTON. TEXAS DRILLING LOG

Project

Location

Boring/
Well No.

Surface

Screen [

Casing C

Drilling (

Driller

a —

25

-30-

-35-

-40-

-45-

- 00 —

Monitor well Installation

Hemostead. TX

MW-33 (D-4)

Elevation

)ia. 2 '

169.66'

>fa. 2 '

Company

B. Christ

Owner

V.D. NO

Boring '

Water D

Length

Sheridan

091-06

r.D. 102 ' Borino Diom. 8 "

epth: Initia

20'/3' SUM)

24 Hra.

" Slftt SI7B 0.01 '

Lenath 77 ' Tvoe PVC Son 40

Southwestern Labs

Dpher

Drlllng 1

Log By

rfethod Hollow Stem Auger

D. Weldemann Date Drilled 7/29/87

G
R

A
P

H
IC

LO
G

YXYXY//XYX

. X X

lilt

^m
iSYXYilxv'

•XvXvXvXvX

::Xv'x::x::x::-x:

iifll

•XvXwXvX-:
•XvXvXvXvX

•:::::.:•:::.•::.

Y.Y.Y.Y.Y.V.Y.

W
EL

L
CO

NS
TR

UC
TI

O
N

4

4

4

A

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

'

a
Q.

*j5lT l^*

Hi

29-3+

34-39

39-44

44-49

+9-5+

O
E

S
C

R
IP

TI
O

N
IN

TE
R

V
A

L
(F

E
E

T
)

27-27.3
27.5-29

29-31.3

31.5-59

SKETCH MAP

NDTES

SURFACE CA9NG SET TO
65' USING MUD ROTARY
TECHNIQUES.

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

SLTY CLAY: Reddish brown (7.5YR 4/6).
9LTY SAND: Reddish brown, very fine-grained; few black
natural organics (7.5YR 4/6).

CLAYEY SAND: Reddish brown, fine-grained, saturated, with a
soft, sticky day layer from 31-31.5 (SYR 4/4).

SAND: Reddish brown, fine-grained, wet to saturated (5YR

Occasional day lenses.

Tannlsh grey, medium to coarse-grained, wet to saturated
(7.5YR 5/4).

Becomes medium to coarse-grained, grayish brown with few
pebbles and cobbles (SYR 4/3).

PAGE_1_OF_L
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018645

ERM^oathwvst. inc.
HOUSTON. TEXAS DRILLING LOG

nr*.̂
E

Project

Location
Boring/
Well No.

Surface

Screen 1

Casing [

Drilling (

Driller

&i
Q*.

50

-55-

— 60

- —
- 65
— —

—

-70-

- 75

Monitor Well Installation

HemDstead. TX

MW-33 ft>-4)

Elevation

Dia. 2 '

169.66'

Owner

V.D. ND

Boring '

Water D

Length

Sheridan

091-06

f.D. 102 ' Rnrinn Dlnm. 8 "

epth: Initia

20'/3' SUM

1 24 Hre.

f SIM Sl7fl 0.01 '

)ia. 2 ' Lenath 77 ' Tvoe PVC Sen 40

Company

B. Christ

Southwestern Labs

opher

Drilling 1

Log By

Method Hollow Stem Auger

D. Weldemann Dote Drilled 7/29/87

G
R

A
P

H
IC

LO
G

KSSSKKS?

v.v.v.w.v.w.

r.V.V.V.V.V.VA

:•»:•»:*:•»:•»

:v.v.v.v.v.v.v

'"^""^•"
X X N
v\\
X X

^
•**•X X X
. X X
X X '
x x \
v\ \
X X
xx>

\x^

x v 1 r
i £ *fa> ^*

g| l^4\

*
*
«
A

*

*

4

A

*

«

4

*

4

4

4

*

4

<w4s

1"
1

• ̂

S
A

M
P

LE
IN

TE
R

VA
L

(F
E

E
T
)

54-59

59-64

64-69

69-74

74-79

D
E

S
C

R
IP

TI
O

N
IN

TE
R

V
A

L
(F

E
E

T
)

59-69

69-74.3

74.3-75.5

SKETCH MAP

NOTES

SURFACE CASING SET TO
65' USING MUD ROTARY
TECHNIQUES.

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

Becomes medium to fine— grained with depth, but
coarsens again near clay (SYR 5/2).

SLTY CLAY: Olive green and grey, very stiff, pebbles and
cobbles at top (5Y 6/3).

64—69* Drilled out plug from pressure grouting.

CLAYS Medium to light grey with olive and reddish staining:
slightly silty. somewhat crumbly, dry, trace very fine
sand at 72', grey cemented damp to dry fine sand layer at
73.8-74' (5Y 7/1 to 10YR 7/1).

Sandy clay from 74-74.3', color as above, some black
natural organic staining.

3LTY CLAY: Medium grey with olive and red stains, dry.
hard (5Y 6/2).
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018646

ERM-Sonthwvst. inc.
HOUSTON. TEXAS DRILLING LOG

Project

Location
Boring/
Well No.

Surface

Screen I

Casing [

Drilling (

Driller

fee
Qv

75

-80-

-85-

-90-

-95-

-100

Monitor Well Installation

HemDstead. TX

MW-33 (D-4)

Elevation

)io. 2 '

169.66'

Owner

V.Q. ND

Boring

Water D

Length

Sheridan

091-06

F.D. 102 ' Rnrinn Olom. 8 "

epth: Initia

2oyr SUM

I 24 Mrs.

P Slot SI7« 0.01 '

>ia. 2 ' Lenath 77 ' Tvoe PVC Sen 40

Company

B. Christ

G
R

A
P

H
IC

LO
G

xv!S£&£*;ivSt-X?vX-
!xM:S

•XvX-vXvXv:

•XvXvX-XwX

:•»:•»»:•»:•»

/XvXvX'X'Xv

•vXvX-XvX-X-

••••.•.•.•.•".•.•.•.•.v

Southwestern Labs

opher

sl

:
•

:•/:

•1

—

—

—

—

w^>

^~

IV.
yt.

1

S
A

M
P

LE
 

TY
P

E
 
|

'
I

J-l

***>
SN!§-i|i

4.1

--

Drilling 1

Log By

g£p

79-81

81-100

Method Hallow Stem Auger

D. Weldemann Date Drilled 7/29/87
D

E
S

C
R

IP
TI

O
N

IN
TE

R
V

A
L

(F
E

E
T
)

73.3-77

77-100

SKETCH MAP

NDTES

SURFACE CASING SET TO
65' USING MUD ROTARY
TECHNIQUES.

DESCRIPTION/SOIL CLASSIRCATION

(COLOR. TEXTURE. STRUCTURE)

SANDY CLAY: Medium gray with olive and iron staining,
interbedded with small layers of clayey sand with wet sand
at 75.5'; other segments cemented (5y 6/2).

SAND: Reddish brown, very wet to saturated, fine-grained,
with occasional weD-cementsd hard zones (10YR 6/6).
Becomes yellowish ton to brown with occational thin day
layers from 79-81'.

Formation becomes too well-cemented below 81' to sample.
Driller notes herd, cemented sand from 81-86", loose sand
from 86-97.5'; clay at 97.5*.

PACE * OF 5
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018647

ERn-5oathwest, inc.
HOUSTON. TEXAS DRILLING LOG

Project

Location
Boring/
Well No.

Surface

Screen (

Casing [

Drilling (

Driller

i

-100-

-105-

-110-

-115-

-120-

-125-

Monltor Wall Installation

HemoBtead. TX

MW-33 (0-4)

Elevation 169.66'

)io. 2 •

Owner

V.D. ND.

Boring 1

Water D

Length

SKETCH MAP

091-06

F.D. 102 ' Rnrlna Dinm. 8 "

epth: Initia

2079' SUM!

24 Hra.

Jia. 2 ' Lenath 77 ' Tvoe PVC Sen 40 NOTES

Company

8. Chrl

G
R

A
P

H
IC

LO
G

X '̂SgS

t Southwestern Labs

btopher

W
EL

L
CO

NS
TR

UC
TI

O
N

_

!

•
s?&
ifrfiws. |g

Drilling 1

Log By

S
A

M
P

LE
IN

TE
R

VA
L

(F
E

E
T
)

100-102

SURFACE CASING SET TO
rfethod Hollow Stem Auger «3' USING MUD ROTARY

TECHNIQUES.

D. Weldemonn Date Drilled 7/29/87
D

E
S

C
R

IP
TI

O
N

IN
TE

R
V

A
L

(F
E

E
T
)

100-102

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

SANDY CLAY: Medium grey with olive mottling and iron
stains, some natural black organic stains, dry, stiff.

T.D.=102 '

PAGE s OF
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018648

ERn-5oathw«st. inc.
HOUSTON. TEXAS DRILLING LOG

CO "*"

Project

Location
Boring/
Well No.

Surface

Screen (

Casing C

Drilling (

Driller

D-"

0
_

-10 -

-15 -

-20-

—

-25-

Monltar Well Installation

Hemostead. TX

MW-34 fS-71

Elevation

Jia. 4 '

172.02*

Dwner

v.a. NO

Boring '

Water D

Length

Sheridan

091-06

r.D. 64 ' Barinn flinm 11 "

epth: Initia

3573* SUM

24 Hrs.

» SIM Slr« 0.01 '

)ia. 4 " Lenath 26 * Tvoe PVC Sch 40

Company

B. Cnrtsl

G
R

AP
H

IC
LO

G

'jj&j&p

$S<ps£
*::&:$£:
'jfj.'.'j&.y!
.:':Ŝ :/f::

y
<pp&
:;::.:::::::::'::

T.Y.V.V.Y.V.-.V.

Sppi
ppl

a

Southwestern Labs

opher

\ M
i

4
k
4

A

4

4

h

4

4

4

4

4

4

4

i
sn4

^

:

1
jĵ l 1.75

1

DrDIIng 1

Log By

SA
M

PL
E

IN
TE

RV
AL

(F
EE

T)

0-4

4-9

9-14

14-19

19-24

24-29

Method Hollow Stem Auger

S. MocDonald Date Drilled 7/23/87
D

E
S

C
R

IP
TI

O
N

IN
TE

R
V

A
L

(F
E

E
T
)

0-1.5

1.5-2.B

2.8-5

5-6

6-9

9-10.5

10.5-12

12-18

18-20.5

20.5-24

24-29

SKETCH MAP

NOTES

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

CLAYEY SAND: Brown with rootlets (SYR 3/4).

SANDY CLAYi Brown (SYR 3/3).

CLAYEY SAND: Brown, moist, with rootlets (SYR 3/3).

SANDY CLAY: Brown, moist, with rootlets (SYR 3/3).

SAND: Reddish brown, minor silt and clay content, loose.

SILTY SAND: Reddish brown with rootlete (SYR 4/6 to 5/6).

SANDY CLAY: Reddish brown (SYR 4/6).

SAND: Reddish brown, fine to very fine-grained; dry (7.5YR
6/6 to 5/6).

Cloy lenses from 14.6-14.8*.

Becomes redder, darker at IS' (SYR 6/4).

SANDY CLAY: Reddish brown, very moist at 18'; becomes drier
and crumbly at 19* (SYR 4/4).

SILTY SAND: Reddish brown, saturated at 22'.

CLAY: Dark reddish brown: silt content varies throughout,
contains rootlets, black natural organic material.

PAGE_J_ OF 3_
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018649

ERM-Southwest. inc.
HOUSTON. TEXAS DRILLING LOG

Project

Location

Boring/
Well No.

Surface

Screen 1

Casing C

Drilling (

Driller

&Ko —

25

30

—

-35-

-40-

-45 —

-50-

Monitor Well Installation

Hemostead. TX

MW-34 15-7)

Elevation

)ia. 4 '

172.02'

Owner

v.a. ND

Boring '

Water D

Length

Sheridan

091-06

F.D. 64 ' Rnrinn Dinm. 11 "

eptn: Initia

3573' SUMl

1 24 Hra.

P si«t si«» 0.01 •

>fa. 4 ' Lenath 26 ' Tvoe PVC Sen 40

Company

B. Christ

G
R

A
P

H
IC

LO
G

1
V X X

\v
\ \ \
v\\
\\
x \>
V X X
. X X
XX"

Southwestern Lobs

opher

z u sr
i £ uE?12^

HP P »&* Re?si a 2s<5|J
S % §*s -a?
5 3 °v>S ?|
8 S - | S

ii

•37

—
—
——
—
*̂ r

—
—

—

SSk

:̂ l 2.0

''''•'sBBBBBBBsi

I

•

1

Drilling 1

Log By

S
A

M
P

LE
IN

TE
R

V
A

L
(F

E
E

T
)

29-34

34-38

39-44

44-49

49-54

Method Hollow Stem Auger

S. MacDonald Date Drilled 7/23/87
D

E
S

C
R

IP
TI

O
N

IN
TE

R
V

A
L

(F
E

E
T
)

29-34.5

34.5-55.3

SKETCH MAP

NOTES

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

saturated clayey sand lenses throughout (SYR 4/6).

SLTY CLAY: Dork reddish brown, occasional trace of fine
sand, Mack natural organic material throughout, dry.
stiff (SYR 4/4).

SAND: Reddish brown; fine to very fine-grained; slightly
sllty, saturated (SYR 4/6).

Becomes reddish brown to light grey, very saturated (SYR
4/3).

Becomes light grey, fine to medium-grained (10YR 5/2)

PAGE _i_ OF 3
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018650

EKM-Sonthwest. inc.
HOUSTON. TEXAS DRILLING LOG

Project

Location
Boring/
Well No.

Surface

Screen (

Casing C

Drilling (

Driller

1

-50-

-55-

-60-

-65-

-70-

-75-

Monltor Well Installation

Hemostead. TX

MW-34 (S-7)

Elevation 172.02'

)io. 4 .

Owner

V.O. NO

Boring 1

Water D

Length

Sheridan

091-06

f.D. 64 ' Rnrinn Dinm 11 "

epth: Initia

3573' SUMI

24 Hra.

P î«t î»o 0-01

)io. 4 ' Lenath 26 ' Tvoe PVC Sen 40

Company

B. CM

' Southwestern Lobe

atopher

Drilling 1

Log By

rfethod Hollow Stem Auger

S. MacDonold Date Drilled 7/23/87

G
R

AP
H

IC
LO

G

vXvXvXwJw

$$

1

W
EL

L
CO

NS
TR

UC
TI

O
N

:•/: — •

•• 7"~ '

— ;

— •;

S
A

M
P

U
- 

TY
P

E
 

|

1

tti y^o

34-39

59-64

lit

55.5-56.6

96.6-60

60-64

SKETCH MAP

NOTES

DESCRIPTION/SOIL CLASSIRCATION

(COLOR. TEXTURE. STRUCTURE)

Becomes medium to very coarse sand.

GRAVEL- Saturated.

SAND: Reddish to greyish brown, medium to coarse-grained
(10YR 4/2).

CLAY: Grey and dive green.

T.D.-64 '

PAGE 3 OF _L
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018651

ERn-Southw«st. inc.
HOUSTON. TEXAS DRILLING LOG

Project

Location

Boring/
Well No.

Surface

Screen I

Casing [

Drilling (

Driller

•
- 0 -

- —

-10 -

-15-

-20-

-25-

Monlter Well Installation

Hemostead. TX

MW-35 (D-5)

Elevation

Jia. 2 '

172.24'

>ia. 2 "

Company

B. Chrta

G
R

AP
H

IC
LO

G

sppij
<X<s
^ \ \

\ \ \
V \ \

5^F®^^S
faj&.yR.'

5pvpc;
ft&ijjK:.-

W$j&

"siiifiiafS.

LL
Ifipf
iifii
Ov\
\\^

Owner

V.O. NO

Boring 1

Water 0

Length

e_ „ ' SKETCH MAP
Sheridan

091-06

r.D. 103 ' Rnrinn Djom. 8 "

eptn: Initia

20'/3' SUMI

24 Hra.

f 9«t Sl7« 0.01 '

Lenath 80 ' Tvoe PVC Soh 40 NOTES

Southwestern Labs

topher

> | j
v *0£

2.0

1.5

1.2

2.25 >4.9

>4.S

>4.5

0,75

1.75

2.0

Drilling 1

Log By

iff
0-4

4-9

9-14

14-19

19-24

24-29

SURFACE CASING SET TO

Method Hollow Stem Auger £,££5^ U° R°TARY

D. Weidemann
S Macdonald Date Drilled 8/6/87

D
E

S
C

R
IP

TI
O

N
IN

TE
R

V
A

L
(F

E
E

T
)

0-2

2-3

X

7-13

13-20

20-23

23-24

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

SLTY SAND: Medium reddish brown; very fine to
fine-grained; roots and rootlets, dry to damp (SYR 4/4).

SANDY CLAY: Medium reddish brawn; very fine sand, rootlets,
damp to dry (SYR 4/4).

•̂  3LTY CLAY: Reddish brown, few shell pieces, rootlets, damp
to dry, beoomee dork reddish brown from 4-4.8' with some
black natural organic*. Becomes very dark brown, loose,
organic-rich from 4.8-7' with plant roots and sand filled
burrow cavities (SYR 4/4 to 3/3; also 7.SYR 3/2).

SLIGHTLY CLAYEY SAND: Reddish to reddish brown, calcareous
material throughout: probably hard due to calcium
carbonate matrix, clay content Increases with depth (SYR
4/6 to 5/6).

SAND: Reddish brown, fine to very fine-grained, saturated
from 19-20* (5YR 5/6 to 6/6).

SANDY CLAY: Reddish brown, few sand lenses throughout (SYR
4/6).

CLAY: Reddish brown with black organic material and shell
fragments.

"• CLAY: Reddish brown with interbedded saturated sandy clay

PAGE _!_ OF 5
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018652

ERn-5onthw«st. inc.
HOUSTON. TEXAS DRILLING LOG

«<>
f~̂
cc

Project

Location
Boring/
Well No.

Surface

Screen 1

Casing [

Drilling (

Driller

&!.

25

-30-

-35-

-40-

-45-

-50-

Monltar Well Installation

HemDStead. TX

MW-35 (D-5>

Elevation

)ia. 2 '

172.24'

Owner

V.Q. NO

Boring '

Water D

Length

Sheridan

091-06

r.D. 103 ' Rnrlnn Riom 8 "

epth: Initio

20'/3' SUM

24 Hre.

P siftt «*i«» 0.01 '

)io. 2 * Lenath 80 ' Tvoe PVC Sen 40

Company

B. Christ

G
R

A
P

H
IC

LO
G

1
I.V.V.V.V.V.V.V

•"""SXviv

vXvX-XvXv:

Southwestern Labs

opher

5 uj _ »r

ii ̂ K
z % ̂ K *\S 1 Q&S g|8 < -^g

^1 2.79

Drilling 1

Log By

SA
M

PL
E

IN
TE

R
VA

L
(F

E
E

T)

29-34

34-39

39-44

44-49

49-54

Method Hollow Stem Auger

D. Weldemann
S Macdonald Date Drilled 8/8/87

D
E

S
C

R
IP

T
IO

N
IN

T
E

R
V

A
L

(F
E

E
T
)

31.5-34

34-63

SKETCH MAP

NDTES
SURFACE CASING SET TO
68' USING MUD ROTARY
TECHNIQUES

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

layers at 25. 25.5 and 27.5', becomes stiffer, loses sand,
with calcareous material and block organics from 29' to
31.5' (SYR 4/4 to 4/6).

SLTY SAND: Reddish brown, saturated (SYR 4/6).

SAND: Reddish brown, saturated, somewhat ellty tn places,
occasional Interbedded clay layers (SYR 4/6).

No recovery. Sand.

Saturated, fine to very fine-grained (SYR 4/6).

Becomes brown, medium to coarse-grained, saturated (7. SYR
3/2).

PAGE op 5
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018653

ERM-Southw«st. inc.
HOUSTON. TEXAS DRILLING LOG

n
h»

EC

Project

Location
Boring/
Well No.

Surface

Screen 1

Casing [

Drilling (

Driller

&Ka-**

50

-55-

-60-

-65-

-70-

-75-

Monltor Well InBtallatton

Hemostead. TX

MW-35 (D-5)

Elevation

3ia 2 '

172.24'

Owner

V.D. NO

Boring '

Water D

Length

_ u ' SKETCH MAP
Sheridan

091-06

r.D. 103 ' Rnrlnn ninm. 8 "

epth: Inltla

2073* 5UM1

I 24 Mrs.

P Cl*4 «,- 0.01 '

Jia. 2 ' Lenath 80 ' TVD« PVC Sen 40 NOTES

Company Southwestern Labs

B. Christopher

G
R

A
P

H
IC

LO
G

X-XvXv-Xv/

•:SX™~H

• •••••

^

X V 8 r
i i £«T ̂ *

ill S||̂ !

1 y "

Drlllng 1

Log By

S
A

M
P

LE
IN

TE
R

VA
L

(F
E

E
T
)

34-39

39-64

64-69

69-74

74-79

SURFACE CASNG SET TO

Method Hollow SUm Auoer T?nKr- U° ^^
0. Wefdemann
& Macdonald Dat« Drilled 8/8/87

D
E

S
C

R
IP

TI
O

N
IN

T
E

R
V

A
L

(F
E

E
T
)

63-74

74-78

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

Silt layer from SS.S-Se.S*. grovel layer from 57.5-58.5'.

Driller notes clay at 63".
CLAY: Olive grey; dry, very stiff; possible sllckenslded
surface at 45 degrees to core axle — may be a compaction
phenomenon (5Y 5/3).

Drill out plug from pressure grouting to 74'.

CLAY: Medium grey with dive and red mottling, stiff, some
sand (5Y 7/1 to 2.5Y 6/6).

PACE 3 QF 5

A-25



018654

Elm-Southwest, inc.
HOUSTON. TEXAS DRILLING LOG

Project

Location
Boring/
Well No.

Surface

Screen 1

Casing 1

Drilling (

Driller

II
Q»-

— 75 —

-80

-83-

-90

-95-

-100-

Monltor Well InBtatlatlan

Hemostead. TX

MW-35 (D-5)

Elevation

3ia. 2 '

172.24'

Owner

V.D. ND

Boring '

Water D

Length

_. u ' SKETCH MAP
Sheridan

091-06

r.D. 103 ' Rnrinn Diom. 8 "

epth: Initia

20'/3' SUM

I 24 Mrs.

P SIM ST™ 0.01 '

)ia. 2 ' Lenath 80 ' Tvoe PVC Soh 40 NOTES

Company

B. Christ

G
R

A
P

H
IC

LO
G

^

Sp&Si

*Ss

£.%£.&•

kJ

*"Sjfi"jJf"

&lffi$

K...jjf..:jf:

•$!$;;&.

•jfcjjifty!.
y^s"̂ 3?"., .̂ ...jfS.
$:Wf/p
WW

Southwestern Lobs

opher

. o

—

—

—

—

_;-

—

—

—
-

~^

^^H

—

—

7j

8

s

x

I/I

I

_'-> (5S

Sft!
3|/> S »C

^ Sff

Drlllng 1

Log By

S
A

M
P

LE
IN

TE
R

V
A

L
(F

E
E

T
)

79-84

84-103

SURFACE CASING SET TO

Method Hollow St«r, Au«r StSSS^™ *°™
0. WWdemann
S Maodonaid Date Drilled 8/8/87

D
E

S
C

R
IP

TI
O

N
IN

TE
R

V
A

L

(F
E

E
T
)

78-80

80-90

90-103

DESCRIPTION/SOIL CLASSIHCATION

(COLOR. TEXTURE. STRUCTURE)

SANDY CLAY: color as abova

SAND: Brownish grey; wet to motet from 80-82': damp from
82-84*. fine to medium-grained, occasional cemented zones,
occasional day layer.

Wen cemented sand begins at 83', discontinue sampling.

VERY CLAYEY SAND: Coarse grained sand; sample from
cuttings.

PAGE _1_ OF
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018655

ERM-Soathwest. inc.
HOUSTON. TEXAS DRILLING LOG

Project

Location
Boring/
Well No.

Surface

Screen [

Casing C

Drilling (

Driller

SI

100

-105-

-110-

-115-

-120-

-125-

Monltar Well Infltdlotton

HemDst«ad. TX

MW-35 (D-5)

Elevation

)ia. 2 '

>ia. 2 '

Company

B. Christ

G
R

A
P

H
IC

LO
G

'̂ ::yC.::uf:

pip

172.24'

Owner

V.D. NO

Boring

Water D

Length

cu u ' SKETCH MAP
Sheridan

091-06

r.D. 103 ' Borinn Dinm. 8 '

epth: Initia

20'/3' SUM

24 Mrs.

B <sl«t SIM 0.01 '

Lenoth 80 ' Tvoe PVC Seh 40 NDTES

Southwestern Labs

opher

. O

:v,

•\

:j:

£

1

/
(•ybt/»ue>

)>
H

L9N
3H

LS
3M

S3H
O

O

fe

' "
||

s*

Drilling 1

Log By

S
A

M
P

LE
IN

TE
R

VA
L

(F
E

E
T)

SURFACE CASING SET TO

Method Hollow Stem Auger TECHmQUE- U° ROTARY

D. Wddemann
S. Macdonald Date DrOled 8/8/87

D
E

S
C

R
IP

TI
O

N
IN

TE
R

V
A

L
(F

E
E

T
) DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

T.D.=103 '

PAGE OF _L

A-27



018656

ERM-joathwvst. inc.
HOUSTON. TEXAS DRILLING LOG

Project

Location
Boring/
Well No.

Surface

Screen 1

Casing C

Drilling (

Driller

i

- 5 —

- —

-10 -

-15-

-20-

-25-

Monltor Well Installation

Hemostead. TX

MW-36 (S-B)

Elevation 166.58'

)ia. 4 '

Owner

V.O. NO

Boring '

Water D

Length

Sheridan

091-06

r.D. 60 ' Barinn Oinm 11 "

epth: Initia

3073* SUM

I 24 Hra.

f SIM Slw» 0.01 •

)ia. 4 ' Lenath 27 ' Tvoe PVC Soh 40

Company

B. Chris

G
R

A
P

H
IC

LO
G

\\\

ppi|
•̂ ^^

•I
wX'A'AVAVA

l|$P

?sj?S»?&
j-vSv.vJ^v.

jppl
IBfc
/A'lvXwX'Xv

;v.".v.v,*.v.v.v

Southwestern Labs

topher

W
EL

L 
I

CO
NS

TR
UC

TI
O

N
 
I

II 1

4

I
•
A

A

A

A

A

A

*

A

1

Drilling 1

Log By

S
A

M
P

LE
IN

TE
R

VA
L

(F
E

E
T
)

0-4

4-9

0-14

14-19

19-24

24-29

Method Hollow Stem Auger

S. MacDonald/
0. Wademann Date Drilled 8/7/87

D
E

S
C

R
IP

TI
O

N
IN

TE
R

V
A

L
(F

E
E

T
)

0-1.5

1.3-4

4-9

0-13

13-16

16-29

SKETCH MAP

NOTES

IN DITCH

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

CLAY: Dark brawn, stiff, plant roots (7.5Y 3/4).

SANDY CLAY: Dark brown; plant roots (7. SYR 3/2).

SAND: Reddish brown, fine-grained, dry (7.3YR 5/6).

VERY SANDY CLAY! Reddleh brown.

SAND: Light reddish brown, fine-grained, becomes saturated
from 14-16' (SYR 4/6).

CLAY: Reddish brown, soft, plastic.

Contains some black natural organic material In vertical
pores.

From 21-22' hove alternating layers of wet to saturated
silty clay with day (SYR 4/4).

Contains some small sandy pockets In burrows or other
vertical pores.

PAGE _!_ OF _JL
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018657

ERM-5outhw«st. inc.
HOUSTON. TEXAS DRILLING LOG

n
i*.̂
oe

Project

Location
Boring/
Well No.

Surface

Screen 1

Casing [

Drilling (

Driller

Sse
Q —

25

- —

-30-

-35-

-40-

-45-

-50-

Monltor Well Installation

Hemostead. TX

MW-36 (S-8)

Elevation

)io. 4 '

166.58'

Owner

V.O. ND.

Boring 1

Water D

Length

Sheridan

091-06

r.D. 60 ' Rnrinn Dlom. 11 "

epth: Initkj

3073* SUM

24- Mrs.

p Slot STza 0-"1 "

)io. 4 " Lenath 27 ' Tvoe PVC Son 40

Company

B. Christ

Southwestern Labs

opher

Drilling. I

Log By

Method Hollow Stem Auger

S. MacOonald/
0. Weidemann Date Drilled 8/7/87

G
R

A
P

H
IC

LO
G

1
m$j$-
$/$:::$:

ipip

m
•IvX-XvX-XvX

•:•»:•::•:::•::•»:

p t i^" ^*

gl W!1 I§-H|S S - g&

•

•̂ 7

—
—
™—

•=•

•=•

^B

~mm

1

1

uj^C-

29-34

34-39

39-44

44-49

49-54

D
E

S
C

R
IP

T
IO

N
IN

T
E

R
V

A
L

(F
E

E
T
)

29-34

34-56

SKETCH MAP

NOTES

IN DITCH

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE, STRUCTURE)

CLAYEY SAND: Reddish brown, lens* of soft sandy clay from
29-29.3', becomes very wet to saturated at 29.3* (7.5YR
4/6).

SAND: No recovery

Reddish brown, very fine-grained, saturated (7.5YR 4/6).

No recovery; sand.

Gre>(sh brown, coarse to very coarse, mainly quartz,
saturated (SYR 3/2).

PAGE _i_ OF
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018658

ERM-Sonthwvst. inc.
HOUSTON. TEXAS DRILLING LOG

Project

Location
Boring/
Well No.

Surface

Screen 1

Casing t

Drilling (

Driller

&K
Q~-

— SO

-55-

-60-

-65-

-70-

-75-

Monllor Well Installation

HemoBtead. TX

MW-36 (S-81

Elevation 166.58'

Dia. 4 •

Owner «. ,„ ' SKETCH MAPSheridan

V.n NO. 091-06

Boring '

Water D

Length

r.D. 60 ' Rnrlnn Olnm 11 "

epth: Initla

3073' SUM

24 Hrs.

P 5l«t Sl« 0.01 "

>ia. 4 ' Lenath 27 ' Tvoe PVC Sch 40 NOTES

Company

B. Chrl

t Southwestern Labs

atopher

G
R

A
P

H
IC

LO
G

•MS £

1

W
EL

L
CO

NS
TR

UC
TI

O
N

:>; ~ :- :

r.v .M^ •

:;.; -r~ ;

!•;•: jz. :

D

SA
M

PL
E

 T
YP

E
CO

HE
SI

VE
ST

RE
NG

TH
(t
o
n
s/

so
, f
t.
)

P
en

et
ra

tio
n

 T
ea

t
(B

lo
w

s 
D

O
T 

6*
)

Drilling 1

Log By

2 |p

54-60

Method Hollow St«m Auger IN DITCH

S. MacOonald/
D. Weidemonn Date Drilled 8/7/87

D
ES

C
R

IP
TI

O
N

IN
TE

R
V

A
L

(F
E

E
T)

56-60

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

CLAY: OI1V9 and ar«y with mottling, vary stiff.

T.D.=60 '

PAGE _Jl_ OF
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018659

ERrhSoathw«st. inc.
HOUSTON. TEXAS DRILLING LOG

«
T"

E

Project

Location
Boring/
Well No.

Surface

Screen (

Casing [

Drilling (

Driller

BiE

- 5 -

~ ~~

1C

— —
—

— —

- 90

25

Monitor Well Installation

Hemosteod. TX

MW-37 (S-9)

Elevation

)ia. 4 '

166.04'

Owner

V.D. NO

Boring

Water D

Length

Sheridan

091-06

LD. 59 ' Borinn Dinm. 11 "

epth: Initia

30'/3' SUM

I 2+ Hre.

P SIM si« 0.01 "

)io. 4 ' Lenath 25 ' Tvoe PVC Sch 40

Company

B. Chris

Southwestern Labs

topher

Drilling 1

Log By

nethod Hollow Stem Auger

D. WekJemann Date Drilled 8/7/87

G
R

A
P

H
IC

LO
G

"SKiSE?.̂•.v̂ .'.vaj:

1
•\ \ \
j$j$jjt.

'Us
• -.- >.'.-.• v.

X X '
X X \

x .̂
0^

W
E

LL

C
O

N
S

TR
U

C
TI

O
N

ii i

i
*
*

*
«
A
*
*
*
»

vfeStSH I

^yVf
X X N::

Sy \ \

v\ \

M

U "

*• >4.5

*̂ l 4.25

,H ..

S
A

M
P

LE
IN

TE
R

V
A

L
(F

E
E

T
)

0-4

4-9

fl-14

14-19

19-24

24-29

D
E

S
C

R
IP

TI
O

N
IN

TE
R

V
A

L
(F

E
E

T
)

0-1

1-6

6-9.3

9.3-10.3

10.3-13 v

13-14

14-15

15-19 .

19-20

20-24 x

24-55

SKETCH MAP

NOTES

IN DITCH

DESCRIPTION/SOIL CLASSIFICATION

(COLOR, TEXTURE. STRUCTURE)

SANDY CLAY: Dark reddish brown; roots; dry; stiff.

CLAY! Dork reddish brown, slightly sflty; some calcium
carbonate nodules, few black natural organic speckles
(SYR 3/4).

Becomes dry, crumbly.

VERY SANDY CLAY: Very dark brown to black, dry, crumbly
(10YR 2/2).

9LTY CLAY: Dark reddish brown, trace very fine sand, same
calcium carbonate nodules (SYR 3/3).

- CLAYEY SAND: Reddish brown, some sandy pockets, calcium
carbonate nodules, vertical' burrows and pores, dry (SYR
4/6).

SAND: Light reddish brawn, fine to very fine-grained,
unconsolMated, soft, dry, occasional cross bedding (SYR
4/6).

VSLTY SAND: Reddish brown; some black natural organic
material, wet (SYR 4/6).

\SILTY CLAY: Dark reddish brown; few black natural organlcs,
some vertical pores and rootlet cavities (SYR 4/4).

SANDY CLAY: Reddish brown, soft, with some silty clay, wet
to moist.

"• SILTY CLAY: Dark reddish brown, some sandy pockets,
vertical pores, black natural organlcs, stiff, dry (SYR
V+).

SAND: Light to medium tannfsh red. very fine to fine-
grained, damp to wet from 24—26'. becomes saturated at 27'

PAGE _!_ OF 3
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018660

ER
Project

Location

Boring/
Well No.

Surface

Screen (

Casing C

Drilling (

Driller

II

25

T —

-30-

-33-

-40-

-45-

-50-

M-Soathw*
Monitor Well Installation

Hemostead. TX

MW-37 (S-9)

Elevation

)ia. 4 '

166.04'

;st.
H

Owner

V.D. NO

Boring '

Water D

Length

inc.
BJSTDX TEXAS

Sheridan

DRILLING LOG
SKETCH MAP

091-06

r.D. 59 ' Borlno Hlnm. 11 "

epth: Initia

30'/3' SUM!

24 Hrs.

' ««t ÎTO 0.01 "

>io. 4 ' Lenath 25 ' Tvoe PVC Sch 40 NDTES

Company

B. Christ

Southwestern Labs

opher

Drilling 1

Log By

Method Hallow Stem Auger IN DITCH

D. WeWemann Date Drilled 8/7/87

G
R

A
P

H
IC

LO
G

r.v.v.v.v.v.vX

.v.v.v.v.v.v.v

"XvX-x-Xv"

:££x::£:£

:v.v.v.v.v.v.v

.v.v.v.v.v.v.v

pswXvHKK-j

IvX'X'XvXvX'

XvX^S?:

-N
!*!'

•a

:»

•:•:

1

ii

—

•̂

—
1

—

.̂
—

^

•̂

•=•

^Sm

r.

:"iH

•
;•

•
•1
1;•

•1

•

111

29-34

34-39

39-44

44-49

49-54

D
E

S
C

R
IP

TI
O

N
IN

TE
R

V
A

L
(F

E
E

T
) DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

(SYR 4/6).

Fln« eand as above, saturated.

SAND: No recovery.

As above

Becomes reddish brown, some silt.

Becomes grayish red. medium to coarse— grained, coarsens
downward to pebbles (SYR 5/2).

PAGE 2 OF
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018661

ERM-Sonthwvst. inc.
HOUSTON. TEXAS DRILLING LOG

Project

Location
Boring/
Well No.

Surface

Screen (

Casing 1

Drilling (

Driller

•
50

55

-60-

-65-

-70-

-75-

Monltor Well Installation

HemDstead. TX

MW-37 (S-9)

Elevation

)ia. 4 '

)ia. 4 '

Company

B. Chrlat

G
R

A
P

H
IC

LO
G

\ \ N
v \ \
\\
\ \. N
V \ \

166.04'

Owner

V.O. NO

Boring •

Water D

Length

_ ,_ ' SKETCH MAPSheridan

091-06

r.D. 59 ' Borina Diom. 11 "

epth: Initla

30'/3' SUM!

24 Mrs.

3 Slot SI7B 0-01

Lenoth 25 ' Tvoe PVC Sch 40 NDTES

Southwestern Lobs

oph«r

A

«

"*

a

1
ii

>4.5

Drilling 1

Log By

SA
M

PL
E

IN
TE

RV
AL

(F
E

E
T)

54-59

Method Hallow Stem Auger IN DITCH

D. Weldemonn Date Drilled 8/7/87
D

ES
C

R
IP

TI
O

N
IN

TE
R

V
A

L
(F

E
E

T)

55-59

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

9LTY CLAY: Medium grey to olive, stiff (5Y 5/4).

T.D.=59 '

PAGE 3 OF _L
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018662

ERM-3outhw«st. inc.
HOUSTON. TEXAS DRILLING LOG

Project

Location
Boring/
Well No.

Surface

Screen 1

Casing I

Drilling (

Driller

o —

- 5 -

-10 -

-15 -

_ ort

-25-

Monltor Well Installation

Hemostead. TX

MW-38 (S-12)

Elevation

Dio. 2 '

181.16*

Owner

V.O. NO

Boring '

Water D

Length

Sheridan

091-06

r.D. 78 ' Bnrinn Olom 8 "

epth: Initia

4572' SUM!

I 24- Mrs.

P SIM SI« 0-01 '
316 Stainless

)ia. 2 ' Lenath 31 ' Tvoe Steel

Company

B. Chris

Southwestern Labs

topher

Drilling 1

Log By

Method Hollow Stem Auger

S. MacOonald Dote Drilled 7/30/87

O

a:-1
o

3
pill

•.vfe/SSi-

?^S^8s
^&£^ioips
/jjXvXjv.

Sip îvS

1

W
EL

L
CO

NS
TR

UC
TI

O
N

' '
m i

ft
A

A

I

A
ft

A
ft

A
k

A
ft

A
ft

A

A

A

A

A

A

A

A

A

A

A

A

A

A

I I

S
A

M
P

LE
 

TY
P

E

4 «•

*4

I*

**•
t*
•*»
*
*

t*

*»
•*

*
4

4 4

t t

4 4

4 4

4 4

4 4

4 4

4 4

4 4

4
4

t
4

4
4

4
4

4

\

tifii

0-12

15-16

2O-21

D
E

S
C

R
IP

TI
O

N
IN

TE
R

V
A

L
<F

E
E

T)

0-12

12-15

15-20

20-29

SKETCH MAP

NOTES
DRILLED WITH MUD ROTARY
FROM 0-27', SURFACE
CASING SET TO 26'.
REMAINDER OF HOLE DRILLED
AND SAMPLED USNG HOLLOW
STEM AUGER.

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

CLAY:HNU = 12 ppm (from cuttings)

SANDY CLAY: From cuttings.

SANDY CLAY: Doric brown, glass-like crystals throughout,
also contains wood fragments and black organic spots; HNU=
0.6 ppm.

CLAY: Reddish brown; some rootlets, discolored spots,
stiff, has odor but HNU - 0 ppm.

As above: odor, but HNU=0 ppm.

PAGE _1_ OF
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018663

ERM-Sonthwest. inc.
Project Monitor wall Insinuation

Location Hemosteod. TX

Boring/
Well No.

HOUSTON. TEXAS

Owner Sheridan

DRILLING LOG

V.D. NO. 091-PC

MW-36 f.S-12) Boring T.D. 78 ' Boring Dlam 1_

Surface Elevation 181.16'

Screen Dia. 2 *

Water Depth: Initial 24 Hre.

Casing Dia. 2 '

Length 45'/2' SUMP

Length 31 '

.Slot Size _OJ"_"
316 Stainless

.Type Steel

Drilling Company Southwestern Lobs

Driller B. Christopher

Drilling Method Hollow Stem Auger

Log By S. MoeDondd Date Drilled 7/30/87

SKETCH MAP

NOTES
DRILLED WITH MUD ROTARY
FROM 0-27', SURFACE
CASING SET TO 26'.
REMAINDER OF HOLE DRILLED
AND SAMPLED USING HOLLOW
STEM AUGER.

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

29-34 29-31

31-32.6

32.6-39

34-39

CLAY: Reddish brown, some oalchjm carbonate nodules and
natural black organlcs; somewhat plaetlc (SYR 4/4).

CLAYEY SAND: Reddish brown, with a sand lense and sandy
day; sand Is fine, wet

CLAY: Reddish brown. Bitty and soft from 34-35': has vertical
pores from rootlets; black natural organics throughout; dry to
damp (SYR 4/3).

39-44 39-40

40-69
\

44-49

CLAYEY SAND: Medium reddish brown with grey sandy pockets;
few rootlets; very fine-grained, wet to saturated (SYR
4/6).

SAND: Reddish brown, very fine—grained, saturated, rare
day layer, unconsalidated (SYR 4/6).

As above.

49-54 As above.

PAGE 2 OF _4_
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018664

ERn-5oothw«st. inc.
HOUSTON. TEXAS DRILLING LOG

Project

Location

Boring/
Well No.

Surface

Screen (

Casing [

Drilling (

Driller

8)K
O-~-

-50

-55-

-60-

-65-

-70-

- 75

Monitor Well Installation

Hemostead. TX

MW-38 (S-12)

Elevation

)io. 2 '

181.16*

Dwner

V.D. NO

Boring '

Water D

Length

_ ,. ' SKETCH MAPSheridan

091-06

r.D. 78 ' Rnrinn Dinrrv 8 '

epth: tnitia

4572' SUM

24 Hre.

0 *,** «,. 0.01 '

316 Stainless wnTCT
>ia. 2 ' Lenath 31 ' Tvoe Steel NOTES

Company

B. Christ

Southwestern Labs

opher

Drilling 1

Log By

DKILLLU WIIH MUD KUIAKY
. «. ^ u .. «.. F"OM O-̂ 7'. SURFACE
Method Hollow Stem Auger CASING SFT TT> ?"'

REMAINDER OF HOLE DRILLED
S. MacDonald Date Drilled 7/30/87 AND SAMPLED USNG HOLLOW
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54-59

59-64

64-69

59-74

74-78
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T
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69-75

75-78

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

No recovery: sand.

Srowntsh grey, fine-grained, saturated (SYR 4/3).

As above.

GRAVEL AND COBBLES: Saturated, coarsens downward.

CLAY: Gr«v with ollv« mottllna.
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018665

ERM-Southwest. inc.
HOUSTON. TEXAS DRILLING LOG

Project

Location
Boring/
Well No.

Surface

Screen 1

Casing [

Drilling (

Driller

&E '
o~*

— 75

-80-

-85-

-90-

-95-

-100-

Monltor well Installation

HemoBtead. TX

MW-38 (S-12)

Elevation

)ia. 2 m

)ia. 2 '

Company

B. Christ

O

i§aH
o

^

181.16'

Owner «=u „ ' SKETCH MAPSheridan

V.D. NO. 091-06

Boring '

Water D

Length

r.D. 78 ' Barina Dinm. 8 "

epth: Initia

45'/2' SUM

1 2+ Hra.

f ?a«t si™ 0.01 •
315 Stainless MCITT^

Lenath 31 ' Tvoe Steel NU ' Li>

Southwestern Labs

opher

* at

'f

^̂ i&

| 
S

A
M

P
LE

 
TY

P
E
 
|

1

s5ls
1̂ 1
8l| 1|v ,j:s

Drilling 1

Log By

S
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P
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R
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L

(F
E

E
T
)

DKILLLU VniH MUU KOIAKY
. «. ̂  u ,. «,» . FROM °-27'. SURFACE
Method Hollow Stem Auger CASING SET TO ?•?'

REMAINDER OF HOLE DRILLED
s. MacDonoid Date Drilled 7/30/87 AND SAMPLZD USING HOLLOWugws urnicu _/__/_ ST£M AUQ£R

D
E

S
C

R
IP

TI
O

N
IN

TE
R

V
A

L
(F

E
E

T
) DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

T.D.=78 '
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018666

ERM-5outhw«st. inc.
Project Monitor Well Installation

Location Hemosteod. TX

Boring/
Well No.

HOUSTON. TEXAS

Owner Shefldon

DRILLING LOG

V.D. ND. 091-06

MW-39 (S-11) Boring T.D. 59 ' Baring Dinm. 11

Surface Elevation 168.55'

Screen Dia. 4^

Casing Dia. 4 '

Drilling Company Southwestern Labs

Driller B. Christopher

Water Depth: Initial 24 Hrs.

Length 20'/3' SUMP Slot SIze 0.01 "

Length 34 ' Type SCH 40 PVC

Drilling Method Hollow SUm Auger

Log By P. Weldemonn Date Drilled 8/8/87

SKETCH MAP

NOTES

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

0-4

4-9

0-2

2-4

4-10.3

0-14

14-19

10.5-1+

14-24

SANDY 9LTY CLAY: Dork brown, roots, rootlets, calcium
carbonate nodules, dry, hard (SYR 3/2).

9LTY SAND: Reddish brown, calcium carbonate nodules, damp
to dry. stiff (SYR 4/6).

SLIGHTLY CLAYEY SAND: Light reddish brown, crumbly but
consolidated, damp to dry (SYR 4/6).

Becomes dry. very hard, very fine—grained, abundant
vertical pores.

SAND: Reddish brown, very fine-grained, occasional clayey
sand layers, toft, dry, crumbly (SYR 4/6).

CLAYEY SAND: Reddish brown, vertical burrows, few black
natural organic speckles, soft, damp (SYR 4/6).

19-24

24-29 24-26

Becomes more clayey, damp to wet In 1 small (3*) zone.

SANDY CLAY: Medium reddish brown, some vertical pores, black
natural organic materials; soft, damp to dry (SYR 4/6).

PAGE _J_ OF
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018667

ERM-5outhw«st. inc.
HOUSTON. TEXAS DRILLING LOG

Project

Location

Boring/
Well No.

Surface

Screen 1

Casing C

Drilling (

Driller

&ti
Q«~

-25-

-30-

-33-

—

-40-

-45-

-50 —

Monitor Wall Installation

HerriDstead. TX

MW-39 (S-m

Elevation

)ia. 4 '

165.55'

Owner

V.D. NO

Boring '

Water D

Length

Shorfdon

091-06

F.D. 59 ' Barinn Olom. 11 "

epth: Initia

20'/3' SUMI

24 Hrs.

9 SIM <5I» 0.01

)fa. 4 * Lenath 34 ' Tvoe SCH 40 PVC

Company

8. Christ

Southwestern Labs

opher

Drilling 1

Log By

Method Hollow Stem Auger

D. Weldemann Date Drilled 8/8/87

G
R

A
P

H
IC

LO
G

_
^M^M

A Mill
§ s ^^5 c»

2 ~|5

n
v \ \B
. \ x •
\ X "^

fcvSK^v

TtSfc.̂ !.-.'.

us
^K^vlit̂ TSj

^S^M^

•
ISSSiS

•:•»:•>:•»:•>:•»:

:££:£<•:£

•

;!

;•>,

^H 2.0

i •••••̂ H *-u

•̂ •

•=r

•̂

—

—

—

•
^H

•

1

^̂ 1

•1
"I— ..._^_

S
A

M
P

LE
IN

TE
R

VA
L

(F
E

E
T
)

29-34

34-39

39-44

44-49

49-54

Ik
8

26-29

29-36

36-39

39-54

SKETCH MAP

NOTES

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

3LTY CLAY: Medium reddish brown, trace sand, from
26-26.2'. have wet layer of clayey sand, otherwise damp
to dry, color as above.

SANDY CLAY: Medium to dark reddish brown, very
• fine-grained; vertical burrows, rootlets, some portions

damp to wet (SYR 4/6).

Becomes tannbh brown at 34* with abundant calcium
carbonate nodules, soft, wet.

SLTY SAND: Tannlsh brown; very fine-groined, occasional
day layere; wet to saturated at 37" (7.5YR 4/6).

SAND: Brown to reddish brown; very fine-grained, saturated,
unconsoltdated, layered from 43.5-44* (7.5YR 5/4).

No recovery Sand.

Dark grey to brown; coarse sand and gravel, some clay.
(10YR 4/2).
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018668

ERn-Soathwest, inc.
HOUSTON. TEXAS DRILLING LOG

CO

T"

Project

Location

Boring/
Well No.

Surface

Screen (

Casing C

Drilling (

Driller

1

-50-

- 55

-60-

-65-

-70-

-75-

Monltor Well Installation

HemDStead. TX

MW-39 (S-11)

Elevation

)ia. 4 '

>ia. 4 •

Company

B. Christ

165.55*

Owner

V.D. NO

Boring '

Water D

Length

cu u • SKETCH MAP
Sheridan

091-06

r.D. 59 ' Barinn Dinm. 11 "

epth: Initta

20'/3' SUM

1 24 Mrs.

' ^Iftt SI»« 0.01 "

Lenath 34 ' Tvoe SCH 40 PVC NOTES

Southwestern Labs

apher
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Drilling 1

Log By
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54-39

method Hollow stem Auger

D. Wektemann Date Drilled 8/8/87
D

E
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C
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R
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A
L

(F
E

E
T
)

34-59

DESCRIPTION/SOIL CLASSIFICATION

(COLOR, TEXTURE. STRUCTURE)

Coarse grovel and pebbles up to 1" long.

SLTY CLAY: diva grey. dry. stiff, with obundont calcium
carbonate nodules near 59', some iron staining and
sUckenstdes (5Y 6/4 to 5Y 6/2).

T.D.-59 '
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018669

Bun-Southwest, inc.
HOUSTON. TEXAS DRILLING LOG

Project

Location

Boring/
Well No.

Surface

Screen [

Casing C

Drilling (

Driller

1!

_ m
_ _

_

^_ ^^
— —
_ 1 *\
— —

—
— —
_ *)fi
— —

-25-

Monitor Well Installation

Hemostead. TX

MW-40

Elevation

)ia. 4 '

168.59'

Owner

V.D. NO

Boring 1

Water D

Length

Sheridan

091-06

r.D. 85.5 ' Borinn Dinm. 11 "

epth: Initia

17.572.5* S

24 Mrs.

UMP si«t *!« 0.01 '

)ia. 4 * Lenath 65.5 ' Tvoe SCH 40 PVC

Company

B. Christ

O
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X X X
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^
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X X "

X X \
v\ \
X X
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x\>

X X\
v \ X
X X

X X N
x X X
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X X

X X X
X X

Southwestern Labs

opher

Z LJ "Sf
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A

4

A

A
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A

A

A

A

A
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A

A

A
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A

A

1

'!• M.5

'!• >4.5

1
1
1

Drilling »

Log By
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L
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E

T
)

0-4

4-9

9-14

14-19

19-24

24-29

Method Hollow Stem Auger

D. Weldemann/S. Rltter Date Drilled 10/10/87
D

E
S

C
R

IP
TI

O
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IN
T

E
R

V
A

L
(F

E
E

T
)

0-2

2-5

5-7

7-8

8-9 _

9-24 ^

24-30.5

SKETCH MAP

NOTES

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

3LTY CLAY: Dork brown to blackish, dry. crumbly, rootlets,
nodules (SYR 3/2).

SLIGHTLY SILTY CLAY: Dark reddish brawn, dry. stiff, few
nodules, rootlets, slickensides, lighter color from 4—5*.

CLAY: Dark reddish brown to block, dry. very stiff, calcium
carbonate nodules (SYR 2.5/1).

9LTY CLAY: Dry, crumbly, calcium carbonate crystals, some
si Icken sides.

-CLAY: Dark reddish brown to black, dry. very stiff, calcium
carbonate nodules (SYR 2.5/1).

- SLIGHTLY SILTY CLAY: Dark reddish brown, dry. stiff,
abundant calcium carbonate and Iron nodules, abundant
slickensides throughout at 45-60 degrees from core axis
(5YR 3/2 to 3/4).

From 19—24* becomes reddish brown, dry. stiff, few nodules
and ellckensld«8, black organic blebs throughout, few gray
eflty areas (SYR 4/4).

3LTY CLAY: Reddish brown, softer, no slickensides, iron
nodules and organic blebs throughout, abundant calcium

PAGE _!_ OF

A-41



018670

ERM-,Sotithw«st. inc.
HOUSTON. TEXAS DRILLING LOG

Project

Location

Boring/
Well No.

Surface

Screen (

Casing C

Drilling (

Driller

£sQ£

— 25

- 30

-35-

- —
_ ^_

4fl

—

-45

—

-50

Monitor Well Installation

Homestead. TX

MW-40

Elevation

)ia. 4 '

168.59'

Owner

V.D. NO

Boring 1

Water D

Length

Sheridan

091-06

r.D. 85.5 ' Horlnn Diom. 11 "

epth: Initio

17.572.5' S

24 Mrs.

•UMP SIM Si™ 0.01 '

>ia. 4 ' Lenath 65.5 ' Tvoe SCH 40 PVC

Company

B. Chrlat

Southwestern Lobs

opher

Drilling »

Log By

Method Hollow Stem Auger

D. Weldemann/S. RltterQate Drilled 10/10/87
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30.5-35.5

35,5-39

39-53

SKETCH MAP

NDTES

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

carbonate nodules at 27.5', trace very fine sand (SYR 4/4
to 3/4).

SANDY CLAY: Dork brown to brown, very fln«-groin«d. dry,
stiff, becomes sandier and softer with depth, increasing
moisture content with depth, calcium carbonate nodules at
33' (10VR 4/3 to 3/3 and SYR 3/4).

CLAYEY SILTY SAND: Dark brown to yellowish brown, domp,
soft, vertical burrow filled with gray clay (7. SYR 4/6 to
10YR 5/4).

SILTY SAND: Yellowish brown, fine to medium-grained,
subrounded quartz, few pebbles, wet to saturated,
liquifies when disturbed (10YR 5/4).

Coarsens to more medium grained with depth.
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018671

ERn-5oathw«st. inc.
HDUSTQR TEXAS DRILLING LOG

Project

Location
Boring/
Well Na.

Surface

Screen 1

Casing 1

Drilling (

Driller

1!

-50-

- -

55

60

65

—

- 70

— —

-75

Monitor Well Installation

Hemostead. TX

MW-40

Elevation

Jia. 4 '

168.59'

Owner

V.O. NO

Boring

Water D

Length

Sheridan

091-06

LD. 85.5 ' Borinn Dinm. 11 "

epth: Initia

17.572.5* S

1 24 Mrs.

JUMP «aAt «;t™ 0.01 "

)io. 4 ' Lenath 65.5 ' TVDO SCH 40 PVC

Company

B. Christ

Southwestern Labs

opher

Drilling

Log By

Method Hollow Stem Auger

D. Weldemonn/S. RltterDate Drilled 10/10/87
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60-65

65-83
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L
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E

T
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33-55

55-60

60-65

65-83

SKETCH MAP

NOTES

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

SANDY CLAY: Light olive brown and gray, mottled, soft, poor
recovery.

CLAYEY SILT: Ught olive brown and brownish gray, mottled,
dry to damp, hard, crumbly, some fine sand, no odor, 2-3"
cemented zone at 57.5* (2.5Y 5/6 and 6/2).

SANDY SILT: Light olive brown and brownish gray, trace
day, damp, sand coarsens from very fine to fine with
depth (2.5Y 5/6 and 6/2).

Cemented zone 84.5 - 65'

3LTY SAND: Logged from cuttings, tannish brown, medium-
grained, soupy.
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018672

ERM-JSo«ithw«st. inc.
HOUSTON. TEXAS DRILLING LOG

CO
r»

Project

Location
Boring/
Well No.

Surface

Screen [

Casing C

Drilling (

Driller

Bjti
Q-~-

75

- —

—
- 80 —

—

-85-

-90-

-95-

-100-

Monltor Well Installation

HemDstead. TX

MW-40

Elevation

)ia. 4 '

>ia. 4 '

Company

168.59*

Owner

V.Q. ND

Boring 1

Water D

Length

_ M ' SKETCH MAPSheridan

091-06

F.D. 85.5 ' Borinn Dinm. 11 "

epth: Initia

17.572.5' S

24 Hrs.

UMP s,M „„ 0.01 "

Lenath 65.5 ' Tvoe SCH 40 PVC NDTES

Southwestern Labs

B. Christopher

Drilling 1

Log By

rfethod Hallow Stem Auger

D. Weldemonn/S. RltterDate Drilled 10/10/87
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E
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T
)

83-85.5

DESCRIPTION/SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURE)

SANDY CLAY: Light brownish gray and olive brown, dry. very
etlff. (2.5Y 6/2 and 5/6).

T.D.-85.5 '
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018673

ESI RESOURCE

ENGINEERING

IHCORPORATED

SUBSURFACE EXPLORATION
RECORD

Page 1 of 2

•••

•BB1

•BBI

•BBI

•BBBBB1

«BB

MB1

^BB

•BBI

^M

•

••

•B¥J

•BBBBB1

^m

mm

BBB

B̂BBBI

—

—

—

».... Baker 4 Botts .. B~iy

*..,.„ »._ Sheridan Disposal Service n,.— 0u JDA
. Waller County, Texas

ORILLJNG and SAMPLING INFORMATION
DM»S»rt«i 3/5/85 HMHMrWt. 140 i

„...,. 3/5/85 M B_ 30

, Brothers a-,i.r— n.. N/A

SOIL CLASSIFICATION |^

SURFACE ELEVATION - 167.8* S£

CLAY, very stiff to hard, brown D8

(-)200 - 94.2% _BA

Calcareous nodules @ 10 feet BQ

(-)200 - 94.9% B8

Clayey Silt Layer En
14.5 - 15.5 feet BB

Silt Seams 16 - 21 feet " BB

SILT, stiff, brown to reddish brown, |||
trace to little sand & clay (ML) |||

Continued on Page 2
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S
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L
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it

'L-20
'1=30

>L=21
'1=33

,L=41
(L=13

'1-28

•••>

•BHBBB

•BBt

•BB

BBBI

BBBBBB

BBB>

BBB*

••at

IBB*

BBBBB

BK

•M

••̂

-

CO
r-

SAMPLER TYPE
SS- DRIVEN SPLIT SPOON
ST- PRESSED SHELBY TUBE
CA- CONTINUOUS FLIGHT AUGER
RC- ROCK CORE

GROUND WATER DEPTH
V AT COMPLETION 32.2 FT.
? AFTER HRS. FT.

WATER ON RODS FT.

• BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC-DRIVING CASING
MO - MUD DRILLING
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018674

RESOURCE

ENGINEERING

INCORPORATED

SUBSURFACE EXPLORATION
RECORD

Page 2 of 2

r,.... Baker & Botts

«.„,,„ *.„_, Sheridan Disposal Service
waller county, Texas

Jab .

B-19

288-02
JDA

DRILLING end SAMPLING INFORMATION
n.»St.r»d 3/5/85 MMiiMfWi 140 I*.
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SOIL CLASSIFICATION

SURFACE ELEVATION - 167.8*

SILT, stiff, brown to reddish
brown, trace to little sand
and clay (ML)

SITLY CLAY, stiff to very
stiff, brown, with silt seams

(CL)

Calcareous nodules @ 39 ft.

SANDY SILT, dense, tannish
brown (ML)

BORING TERMINATED @ 45'.

Note: Boring backfilled with
a cement - bentonite
grout.
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SAMPLER TYPE
SS- DRIVEN SPLIT SPOON
ST- PRESSED SHELBY TUBE
CA- CONTINUOUS PLIGHT AUGER
RC- ROCK CORE

GROUND WATER DEPTH
7 AT COMPLETION 32.2
V AFTER HRS.

WATER ON RODS
FT.
FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC- DRIVING CASING
MO - MUD DRILLING
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RESOURCE

ENGINEERING
INCORPORATED

SUBSURFACE EXPLORATION
RECORD

Page 1 of 1

a.... Baker & Botts

p̂..̂  — Sheridan Disposal Service
Mailer County. Texas

Jab-

20

288-02
JDA

TEST DATA
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SOIL CLASSIFICATION c

SUftFACE ELEVATION- 167.0 j JJ

CLAY, very stiff to hard BB
brown BB

ISDark gray 5.5 - ^O^ft. M M §B

in08MS
(-)200 - 97.1% _IB

9
9
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BORING TERMINATED @ 15'

Note: Boring backfill with a
cement - bentonite grout.
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SAMPLf M TYPE
SS- OHIVEN SPLIT tVOON
ST- MESSED SHELBY TUBE
CA- CONTINUOUS F LIGHT AUGER
RC - MOCK CORE

OROUNO WATER OEPTH
V AT COMPLETION Dry FT.
V AFTER MRS. FT.

WATER ON RODS FT.

• • BOMINO METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC - DRIVING CASING
MO - MUO DRILLING
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MWB RESOURCE

ENGINEERING
INCORPORATED

SUBSURFACE EXPLORATION
RECORD

Page 1 of 1

Oieni. Baker & Botts Boring • . B-21

288-02
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.._,.„„ Sheridan Disposal Service n,.— «. JDA
^ Waller County, Texas

DRILLING and SAMPLING INFORMATION
n... Si.rt.rt 3/.5/85 Mmnw Wt 140 i
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SOIL CLASSIFICATION

SURFACE ELEVATION - 166. 2

CLAY, stiff to hard, brown

Becomes gray @ 5.5 - 7.5ft.

(CH) (_)200-90.7% _

(-)200-96.6% _

(-)200 -98.3% _

BORING TERMINATED @ 15'

Note: Boring backfilled with a
cement bentonite grout.
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SAMPLER TYPE
SS- DRIVEN SPLIT SPOON

co ST- PRESSED SHELBY TUBE
£ CA- CONTINUOUS FLIGHT AUGER
E RC - ROCK CORE

GROUND WATER DEPTH
7 AT COMPLETION Dry FT.
f AFTER HRS. FT.

WATER ON RODS FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC - DRIVING CASING
MO - MUD DRILLING
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of j RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet _1_ ol _2_

LITHOLOGIC LOG AND CONSTRUCTION
OF BH-30

DRILLING AND SAMPLING INFORMATION
Date Started 11/7/85 Date Completed U/a/85
Method Jffi Total Depth 106 feet

Client _=
Project Mamn Sh.rid«n BlenoMl SIM
Project Location Waller County. Texas
Job No 286.0* Boring No. BH-30
Logged ay C. Grotna/J. Felhabsr
Approved By .
Drilled By J. Turn«r

"" I0IBI unpin

WELL COMPLETION INFORMATION
Screen Dla Length Sot completed
Slot Size ____^__
Casing Dla.-

Length Sot completed
Type grouted to tne aurtaee."

Length
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DESCRIPTION

SURFACE ELEVATION

SUTT SAHDY CLAY, dark brown.

SILTY CLAY, dark brown wits ce.lce.reou* nodule* throughout.

- Ollv* grcmi Bottling pr***«*tt

- 5 inch «llty clay layer at 13 fwt.

• Iron nodule* pr«««nt, black.

.

- Silt inclueione (pockets) st 25 end 29 feet.

- Grade* Into ellty sand, brown with Iron and calcareous nodules
present. • -

- Very sandy silt. SOM cley, grey (6 inchaa).
— SILTY SAND with sons clay, brown, ealesrsous and iron nodules present. .

Grey clay pockets throughout.

SAND, tan to greyish tan looae, tine grained*

- 5 inch silty sand, taanlsh gray st 44 fsst

- 3 Inch eilty clay ssa> at 46 fast.

LOOSE SAND AND GRAVEL. 3 Inch laysr of gravel, 1/2 inch disaster. Layei
of coarss ssnd mixed with 1 inch gravel, sub-rounded, pink to grey to
black. 6 inch of cosrss ssad with a laysr of grsvel chsnging back inti
sand.

CONTINUED ON SHEET 2

STRATUM
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SAMPLER TYPE
SS • PRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER
ST • PRESSED SHELBY TUBE RC - ROCK CORE

BORINQ METHOD
HSA - HOLLOW STEM AUGERS PC • DRIVING CASINO
CFA - CONTINUOUS FLIGHT AUGERS MO - MUD PRILLING
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RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet J_ol _Z_

LITHOLOQIC LOQ AND CONSTRUCTION
OF BH-30

rii.nl
Dr«j.rt ut«. _ Sherj^den OlMoeal Site

Inh M« 288-04 Rnrifif MB
I «0a«< Br C. Croene. J. felhaber

BH-30

DRILLING AND SAMPLING INFORMATION
Oete Started 11/7/81 Date Convicted
Method HP Total Depth

Approved By ._
Drilled By J. Turner

Screen Ola..
Slot Sue
Casing Dla.-.

WELL COMPLETION INFORMATION
_^^__^^^^ Length Hot eoanleted

Type
Length.
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DESCRIPTION

SURFACE ELEVATION ô n̂, „„, 8Hm ,

• Credee Into ollty city vith 1 Inch gravel labodded. yellow.
(Driller obeervetlon - Larger gravel proaent but not recovered)

CUTi greonlah yellow with gray-blue nottlini, calcaraoua noduloa
preaant throughout.

- Color change to grey with .yellowish green Bottling and .brown
epotef calcereoua nedulea ebeent.

- Color ehcng* to gray vlth mil anoint of rod and yellow Bottling
with COM Iron and calcarooiu nodule* preeent.

- Very fine grained aead preaent throughout, beeoBoa Bore abundant

SA0. tan. fine grelned.
Drilled *« to M. pocalble elltetone layer.

- O.S inch lenee of ellty clay at 96.S and 97. S foot.
- Cradaa Into eaady ellt. grey.

CLAY, with fine grained sand, brown with grey «nd talut •ottltt,
• few cilureous nodules

-Cley ellt lenae. 2 Inehee thick

TUMINATZD BOIIHC AT 106'.
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SAUPLEB TYPE
SS • DRIVEN SPLIT SPOON CA - CONTINUOUS FLIOHT AUOER
ST • PRESSED SNCLBY TUBE RC • ROCK CORE

METHOD
HSA • HOLLOW STEM AUOER8 DC • ORIVINO CASINO
CFA • CONTINUOUS FLIQHT AUOER8 MD • MUD ORILLINO
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rtf RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

n
^
c

Sheet _l_ot _2_

LITHOLOGIC LOG AND CONSTRUCTION
OF BH-31

inn N« 2B8r04 Borina No. BH-31

nrlllari Ry ..,, ,J. Turner

DRILLING AND SAMPLING INFORMATION
Data Started 11/8/85 Data Comnlated 11/11/85

WELL COMPLETION INFORMATION
Scrsan Die. Lartoth Not comoleted
Slat Size Tvna grouted to surface

. .. Caning Rla.. Langlh
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DESCRIPTION

SURFACE ELEVATION

SILTT CLAY, dark brown with calcareous nodule* throughout.

- Iron and calcareous nodule* abundant.

- Grades into alternating layers of sand silty clay and clayey sand,
reddish brown, torn* aaad and gravel.

- 3 inch aand and gravel layer at 36 feet.

- 6 Inch aaad and gravel layer at 39.5 feet.

SAND, medium brown, fin* grained, loo**.

- 1 inch diameter gravel mixed with sand at 47 feet.

SAND AND GRAVEL, sand la coarse mixed with gravel, gravel la mixed.

- 2 inch sandy clay lanaa at 52 feet.

- Clay lenae at 57 f**t.

CONTINUED ON SHEET 2
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SAMPLER TYPE BQBINQ METHOD
SS - DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUQER HSA • HOLLOW STEM AUGERS DC • DRIVING CASINO
ST - PRESSED SHELBY TUBE RC - ROCK CORE CFA - CONTINUOUS FLIGHT AUGERS MD • MUD DRILLING
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jjfj RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet .l_ot JL_

LITHOLOQIC LOQ AND CONSTRUCTION
OF BH-31

ril.nl

Jab Ma 288r04
I «gg.ri By C. Croi
*.pp'i>"ti1 By
rvni.ri Ry J. tun

in Dlanoial Sit.

Harino No BH-31
IIM/J. Falhabar

Mr

DRILLING AND SAMPLING INFORMATION
Data Started 11/8/85 Data Comnlatad 11/11/85
Uathad HD Total Danth 104 '

WELL COMPLETION INFORMATION
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DESCRIPTION

SURFACE ELIVATION

CONTINUED FROM SHEET I
SUIT CLAT. gray with brovn •ettliai. MM granl aabaddad.

CLAT, grtjr vlth brovn and blalah •ettllagt vary firm, calearaoua aedulta
praaant.

- Color gradaa Into brovnlah gray vlth brovn aottllng.

• Color gradaa Into oliva groan vlth gray atraakat brovn and
black nettling.

- Vary flna grain and la praaant and bacoaaa a»ra abundant vlth
dapth.

Poor raeovary from vary raalatanc layar, drlllad 89 to 90 faat>
(driller* ooca - fait Ilka aaadatona layar).

SAND, brovn, nadlum grain. Cradaa Into eanantad Mod layar. eoaraa,
•hit*.

Drlllad 96 to 98 fa»t, raalatant camantad layar.

OAT, with very fine grained sand, olive green with grey
Mttllng. very stiff. Staple pulled out of Shelby tube
at 102-104 foot Interval.

BOMm; TERMINATED AT 104'.

STRATUM
ELEVATION

IN FEET

i

«

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

«J

46

47

48

49

SO

51

52

I
K

<

•»

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ss
88

IRIUJ
SS

88

SS

DHL!

SS

SS

SS

s
2
M

71

50

s*
*2

67

71

58

54

46

46

42

2)

42

29

NR

4

)
n

38

8

ED NR

»

29

NR

§

i

r V '

ni

Wmmm%
w
'4,%.
%
%n.
nmm
W
i
•
w%
%

P
O

C
K

E
T

P
E

N
E

TR
O

U
E

TE
R

/B
L

O
W

 C
O

U
N

T

>«.s

i
>4.s

>4.5

>4.5

>4.S

I >4.5

>».5

|

>4.s

>4.S

|

>«.s

>4.S

>*.s

>*.s

|

>*.j
60/50

for 4"

100/10
for 7"
100/50
for 4"

>4.5

>4.5

W
A

TE
R

 L
E

V
E

L

•

•

•

-

•

SAMPLER TYPE
SS • DRIVEN SPLIT SPOON CA • CONTINUOUS FLIGHT AUGER
ST • PRESSED SHELBY TUBE RC - NOCK COME

BORIMQ METHOD
NBA • HOLLOW STEM AUGERS DC - DRIVING CASINO
CFA • CONTINUOUS FLIGHT AUGERS MO - MUD DRILLING
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RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet _L of _2_

LITHOLOQIC LOG AND CONSTRUCTION
OF BH-32

Ql*«> .,

Project Name
Project Locatl
Jnh Na. _1M

Logged By —

Shar̂ Hfifi n
Ian Waller Con

288-04
6. Croatia

___ _,
lanaaal Slt«
nCV TalXBal

Borinf Na. BH-32

DRILLING AND SAMPLING INFORMATION
Date Started 11/11/85 Date Completed 11/13/85
Method MB Toial Panth 108'

Approved By
Drilled By J. Turn«r

.n....»w ,- Total Depth 108
WELL COMPLETION INFORMATION

Screen Ola Length Hot Completed
Slot Size Type
Casing Dla.-. Length.
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PESCRIPTION

SURFACE ELEVATION

SILTT CLAY, dark brown with root* present. Black staining 0 to 4 feet,
no order.

- Silty clay lens* 4 to 5 feet with a trace of sand, brown.

SILTT SAND, SOBS clay, brown with Iron and calcareous nodules present.

SILTT SAHDT CLAT> dark brown with Iron nodules, calcareous nodules
absent.

CLAY, reddish brown with abundant Iron and calcareous nodules.

SANDY SILTT CLAY, reddish brown, SOBS Iron and calcareous nodules.

SILTT CLAY, dark brown. Iron strsaked with large Iron nodules. SOBS
calcaraous nodules present.

- Sand; ellty clay lenses. 1 foot thick 27-28 and 29-30 feet.

- Grades Into a color Changs at 32 feet, grey Bottling with SOBS
fine grained sand present.

- Grades Into sandy clay, reddish brown, fine grained sand Iron and
calcareous nodules present.

SILTT SAND, reddish brown, fine sand, loose.
- 3 Inch thick clay lense sc 43. 43. S and 45 feet.

- No recovery.

- Silty sand, brown, aedlun grained.

SAND, brown, coarss grained, rounded. Gravel Is coeaon, white and pink,
froB 1/8 to 1/2 Inch SOBS 1 Inch dlaaater.

LOST CIRCULATION
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SAMPLER TYPE
SS • DRIVEN SPLIT SPOON CA • CONTINUOUS FLIGHT AUQER
ST • PRESSED SHELBY TUBE RC • ROCK CORE
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DESCRIPTION

SURFACE ELEVATION

CONTINUED FROM SHEET 1

CLAY, olive green with gray Bottling, iron atreeka and calcareous
aoduleo preeent. very tight and brittle.

(LOST CIRCULATION)

- Iron nodules become present. Fin* grained sand throughout.

- Color chang*. gradaa Into gray clay with ollv* groan nettling.

- Iron nodulaa becoming n0ra abundant.

- Tine grained Mad Ineraaaaa with depth.

SILTT SAHDT CLAT. gray with ollv* green Bottling, large celcaraoua
nodule*, firn.

- Drillers note leelstant (eandatone) layer 2 Inch thick at 86.4
feet.

SAND. ten. Bedlam to fin* grelned. weened end eorted.

- assistant layer at 92 feet.
- Layera of looee eand resistant layers, unable to eaBple.

SAND with eoae ellt, fine to nedlua grained, yellovleh brown.

SILTT CLAY, grey with olive green and brown Bottling, very etiff . lerge
ealeareoue nodules.

BORING TERMINATED AT 108'.
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SS - DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER
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SOIL CLASSIFICATION

SURFACE ELEVATION - 165 . 68

CLAY, very stiff, brown
(CH MH)

SANDY CLAY, stiff, dark gray
(CD

becomes reddish brown @ 5 feet

(-) 200=51.1% _

becomes tan @ 9.5 feet

(-)200 = 54.3% -

SANDY SILT/SILTY SAND, compact,
brownish tan

(-)200 * 48.19% -

SAND, compact, brownish tan

(-)200 = 9.0%
_ .
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SAMPLER TYPE
SS- DRIVEN SPLIT SPOON
ST- PRESSED SHELBY TUBE
CA - CONTINUOUS FLIGHT AUGER
RC- ROCK CORE

GROUND WATER DEPTH
V AT COMPLETION
? AFTER 144 HRS.34.25

WATER ON RODS

FT.
FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC- DRIVING CASING
MD - MUD DRILLING
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SOIL CLASSIFICATION

SURFACE ELEVATION - ^55.58

SAND, compact, brownish tan with
loose and dense seams

(-)200 = 7.8% -

SILTY SAND with gravel 40' to
44'

(-)200 = 29.1%

_.. ._
GRAVEL, compact, tan

(-)2do = 0.6% ~
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SAMPLER TYPE
SS- ORIVEN SPLIT SPOON
ST- PRESSED SHELBY TUBE
CA - CONTINUOUS FLIGHT AUGER
RC- ROCK CORE

GROUND WATER DEPTH
7 AT COMPLETION FT.
? AFTER 144 HRS. 34.25 "•-

WATER ON RODS FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC - DRIVING CASING
MD - MUD DRILLING
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silty clay seam
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brown, slickensided
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CLAY, very stiff, brown

SILTY SAND, compact, reddish
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•BBB

BBB>

•BBBBBI

•••>

BBBBBB

•••»

BBB>

••BB

•BB)

BB*

BBB>

BBBBBI

SAMPLER TYPE
SS- DRIVEN SPLIT SPOON
ST- PRESSED SHELBY TUBE
CA- CONTINUOUS FLIGHT AUGER
RC- ROCK CORE

GROUND WATER DEPTH

7 AT COMPLETION FT.

? AFTER 72 HRS29.85 FT"
WATER ON RODS FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC - DRIVING CASING
MD - MUD DRILLING
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018689

RESOURCE

ENGINEERING
INCORPORATED

SUBSURFACE EXPLORATION
RECORD
SHEET 1 of 2

«•
•BBI

•BBB]

•BBBBBB

•BBB

•BBB

^BB

•M

•BB

•Bl

•Bl

«BB

•BBBBB1

•BB

^

•BB

^

-^

-

Baker & Botts m^lmmm W-12
Arehinet en<?,n..r Jan . 288-01

o..j~. M.«. Sheridan Disposal Servirp n~~*»» JDA
p,-̂ . L-,,..™ Waller County, Texas A

DRILI.INC.aPd SAMPLING INFORMATION .
n»t» Starnri . ' ' , „ „ . M«mm»r IMt A^ 1

Pttf Cfl""'?'?* 4/3^84 MMiiMr O'OP. ^ '

, Brothers _,„.__„,. N/A :
A

SOIL CLASSIFICATION

SURFACE ELEVATION - 167.0

CLAY, stiff to hard, gray to EM
brown, iron oxide and calcareous EH
nodules EM

(CH) EM

(-)200 = 95.7% —IB

Continued on Sheet 2
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SAMPLER TYPE GROUND WATER DEPTH BORING METHOD
SS- DRIVEN SPLIT SPOON X7 AT COMPLETION FT HSA - HOLLOW STEM AUGERS
ST- PRESSED SHELBY TUBE . !«« ™ u.e o* « CT CFA - CONTINUOUS FLIGHT AUGERS
CA- CONTINUOUS FLIGHT AUGER ? AFTER 72 HRS26.0 FT DC - DRIVING CASING
RC- ROCK CORE WATER ON RODS FT. MO - MUD DRILLING

A-61



018690

RESOURCE

ENGINEERING

INCORPORATED

SUBSURFACE EXPLORATION
RECORD

-̂ •B -̂

Client .

Archin

Project

Project

ct Engine!

Name

Baker &
ir

Botts

Sheridan Disposal
Waller County ,

.

Service
Texas

SHEET 2

W-12

288-01
JDA

.„ CD^

of 2

^

DRILLING and SAMPLING INFORMATION
Ox. Si.rtud 4/3/84 M«nm«r Mlt 140 tt»
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^B^BB

^
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^

••BH

•M
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«B̂ H
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^
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n.t. r. I...H 4/3/84 ktomf̂ .. B,«. 30

i.̂ .̂.«r Brothers o~.wr~.ni. N/A ;

••r.ng U.<t>«rf , HSA _ _ «K.lhy Tuh. OR

SOIL CLASSIFICATION

SURFACE ELEVATION - 167.0

CLAY, stiff, gray to brown,
calcareous nodules

becomes sandier at 29'

H200 = 89.4% —

(CD

GRAVEL, compact, tan

•

(-)200 = 1.5X ' —

Boring Terminated @ 40'

Well screened 24' - 40'
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SAMPLER TYPE
SS- DRIVEN SPLIT SPOON
ST- PRESSED SHELBY TUBE
CA - CONTINUOUS FLIGHT AUGER
RC- ROCK CORE

GROUND WATER DEPTH
V AT COMPLETION

T AFTER 72 HRS.26.0
WATER ON RODS

FT.
FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC- DRIVING CASING
MD-MUD DRILLING

A-62



018691

RESOURCE

ENGINEERING
INCORPORATED

SUBSURFACE EXPLORATION
RECORD

PAGE 1 of 5

r...,. Baker & Botts W-13

Architect Engineer.

proje« "-•-•' Sheridan Disposal Service
proiect<~...™ Waller County. Texas

,-H 288-01

DRILL.ING and SAMPLING INFORMATION
6/7/8T H u«. 140

TEST DATA
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mm

mmmm

mm

mm

mm

mm

mm

mm

"2

mmmm

mm

mm

mm

mm

mm

n.» rnrnpi.t.* 6/8/84 H.m™«. n,~r

Drill Fommmn Li ttel 1 Spam Swnplw QC

i..o«.,«. Brothers _ -M>I, r̂ . ?if

•~.n, k*..h~< _P°tary „?.*_., *••'••¥ T"h- °° .

SOIL CLASSIFICATION

SURFACE ELEVATION - 17^.7

Layers of CLAY, SILT, SAND AND
SILTY SAND ranaina in thickness
from 6" to 3'

,

(-) 200 = 71.2%-

(CL-ML)

(-)200 = 69.3 -

Continued on Sheet 2
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SAMPLER TYPE
SS- DRIVEN SPLIT SPOON
ST- PRESSED SHELBY TUBE
CA - CONTINUOUS FLIGHT AUGER
RC- ROCK CORE

GROUND WATER DEPTH

7 AT COMPLETION FT.
V AFTER 72 HRS.36.9 FT.

WATER ON RODS FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC - DRIVING CASING
MD - MUD DRILLING

A-63



018692

SI RESOURCE

ENGINEERING
INCORPORATED

SUBSURFACE EXPLORATION
RECORD
PAGE 2 of 5

Baker & Botts

B..J....U Sheridan Disposal Service.
p̂ .,-™ Waller County, Texas

W-13
,-„_ 288-01

.„ JDA
A..rnu.M B» C\\&̂

DRILLING ami SAMPLING INFORMATION TEST DATA
n«. Si.rt.rt 6/7/84 M«mmrWt 140 lh<

n.» r«m«i.»rf 6/8/84 M.mm.. (V«« •*" .«

Brothers „„.,,„_ N/A _
a — gU..>.~4 Rotary Wash sh.ih»TUh.oo 3 s n.

••l
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••••I

•••
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•••M

«•

••:

-

-

_ _

—

—
-

—

—

-

SOIL CLASSIFICATION

SURFACE ELEVATION - 171.7

Layers of CLAY, SILT, SAND and
SILTY SAND

SANDY CLAY, stiff, tannish
brown, trace SILT

(CL) (-)200 = 62.9 —

{-)200 = 81.6 —

SILTY SAND, loose, tannish brown
wet

—

(-)200 = 51%

Continued on Sheet 3
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SAMPLER TVPE
SS- DRIVEN SPLIT SPOON
ST- PRESSED SHELBY TUBE
CA - CONTINUOUS FLIGHT AUGER
RC- ROCK CORE

GROUND WATER DEPTH
7 AT COMPLETION FT.
? AFTER 72 HRS. 36.9 FT.

WATER ON RODS FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC-DRIVING CASING
MO - MUD DRILLING

A-64



018693

RESOURCE

ENGINEERING
INCORPORATED

SUBSURFACE EXPLORATION
RECORD
PAGE 3 of 5

Baker & Botts

Architect Engineer. 288-01
Projtet"~~ Sheridan Disposal Service

Waller County, Texas
„ _ ,
Approved By.

JDA

SAMPLING INFORMATION
140

TEST DATA
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_ _ . 6/8/84

BrothersL.r̂ ..., WIWVMSI* B«ei,CfMOI«.

ffff...,u..h«. Rotary Wash 8^1^^1-00

SOIL CLASSIFICATION

SURFACE ELEVATION - 171.7

GRAVEL, compact, tan, trace
to little SAND

(-) 200 = 92.0 —

CLAY, very stiff, light gray
to olive, scattered calcareous
nodules, slickensided

(CH)

Continued on sheet 4
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SAMPLER TYPE
SS- DRIVEN SPLIT SPOON
ST- PRESSED SHELBY TUBE
CA- CONTINUOUS FLIGHT AUGER
RC- ROCK CORE

GROUND WATER DEPTH
7 AT COMPLETION FT.

? AFTER 72 HRS.36.9 «".
WATER ON RODS FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC - DRIVING CASING
MD - MUD DRILLING

A-65



018694

RESOURCE

ENGINEERING
INCORPORATED

SUBSURFACE EXPLORATION
RECORD
PAGE 4 of 5

Baker & Botts
Client.

Architect gimi«i«»r

,Narr>_ Sheridan Disposal Service
Project Location. Waller County, Texas

Boring <

Job •_

Drawn By,

Approved By.

u_13

288-01

JDA
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1 "
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^BBI

MB1

aaaal

•BBBBM
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DRILLING and SAMPLING INFORMATIC
n»,»St.rt.d 6/7/84^ H«mmrWt. , ...

6/8/84

a~;,,fl M .̂̂  Rotary Wash sh.ihyTuh.oo.

SOIL CLASSIFICATION

SURFACE ELEVATION - 171.7

CLAY, very stiff, light gray to
olive, scattered calcareous
nodules, slickensided

(CH)

SAND, compact to dense, tan

Layers of SAND, SILT, and CLAY
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SAMPLER TYPE
SS- DRIVEN SPLIT SPOON
ST- PRESSED SHELBY TUBE
CA - CONTINUOUS FLIGHT AUGER
RC- ROCK CORE

GROUND WATER DEPTH
7 AT COMPLETION

V AFTER 72 HHS 36.9
WATER ON RODS

FT.
FT.
FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC-OR IV ING CASING
MD - MUD DRILLING

A-66



018695

SI RESOURCE

ENGINEERING
INCORPORATED

SUBSURFACE EXPLORATION
RECORD

PAGE 5 of 5

Baker & Botts

...j.,. K, Sheridan Disposal Service

p,oi.ef Laotian Waller County, Texas

a«ing . W-13
288-01

p,.— By JDA

Annrnu.,1 B» C flU
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•BBi
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DRILLING and SAMPLING INFORMATIC
n.i. Si.,t.d 0/7/84 M.miYM»Wlt 1

i-r̂ ,.-. Brothers a~-i. e». n;.

a.,i«gUMharf Rotary Wash sK.ihvTuh.oo

SOIL CLASSIFICATION

SURFACE ELEVATION - 171.7

Alternating layers of SAND,
SILT and CLAY

CLAY, very stiff, light gray to
brown, slickensided

(-)200=92.4 -

(CH)
f_>?nn=Qi o

Boring terminated at 114'

Well Screened 83 '-93'
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SAMPLER TYPE
SS- DRIVEN SPLIT SPOON
ST- PRESSED SHELBY TUBE
CA - CONTINUOUS FLIGHT AUGER
RC - ROCK CORE

GROUND WATER DEPTH

V AT COMPLETION

? AFTER 72 HRS. 35 g

WATER ON RODS

FT.
FT.
FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC - DRIVING CASING
MO - MUD DRILLING

A-67



018696

LSI RESOURCE

ENGIHEERING
INCORPORATED

SUBSURFACE EXPLORATION
RECORD
PAGE 1 of 5

Client.

Architect EnmnM

project NB-« _
Project Location.

Baker & Botts

Sheridan Disposal Services
Waller County. Texas

Boring • _ W-1A

.-K- 288-01
Drawn Bv —

Aoorovea Bv .

JDA
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•BMaeB
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B̂BI
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V«

B̂BBBBI

^ai
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^

^

-

-

—

™"

OR U. LING and SAMPLING INFORMATIC
n... S,.r»d 0/10/04 H.mm.r\A)t

rj,,f r>«"pi»t.ri ,,/„'?,?, ,_"»""»»' O'op

,.., Brothers ,„,, *„.«...
a.,..., u..h«< Rotary Wash sh.ihyTun.oo

SOIL CLASSIFICATION

SURFACE ELEVATION - 173.1

CLAY, stiff to very stiff,
brown

(CH)

(-)200=100% —

SILT Seam 11' to 11.5'

SANDY CLAY, very stiff,
tannish brown to grayish brown

/ri \\\*L)

SANDY SILT, loose, tannish
brown (-)200 = 88.6%

CLAY, stiff, brown, sand seams

Continued on Sheet 2
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SAMPLER TYPE
SS - DRIVEN SPLIT SPOON
ST- PRESSED SHELBY TUBE
CA - CONTINUOUS FLIGHT AUGER
RC- ROCK CORE

GROUND WATER DEPTH
V AT COMPLETION

T AFTER 24 HRS- 26 2
WATER ON RODS

FT.

FT.

FT.

BORING METHOD
MSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

OC- DRIVING CASING
MO - MUD DRILLING

A-68



018697

RESOURCE

ENGINEERING

INCORPORATED

SUBSURFACE EXPLORATION
RECORD
PAGE 2 of 5

Baker & Botts p^fl. w-14
Architect Enomnr i~K . 288-01

. M— Sheridan Disposal Services „.. JDA
P,-«,L«..,« Waller County, Texas

DRILLING and SAMPLING INFORMATION
D»te Started 6/10/84 Hamitwr \AJt 140 |h.

•̂B

•̂••H

•••IB

••

—

-

H.t. r/im«l«»ri 6/10/84 fcUmnwr Hrnp ^" :„

Brothers - t. .. N/A
n.

n.

Bn.mg M.thnrl ...ROtafy WaSJI_ Shalby Tuh« OH 3 ,„

SOIL CLASSIFICATION

SURFACE ELEVATION - 173.1

CLAY, stiff, brown
\ /~~

SILTY SAND, compact, tan

(-J200 = 10.4%

Continued on Sheet 3
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SAMPLER TYPE
SS - DRIVEN SPLIT SPOON
ST - PRESSED SHELBY TUBE
CA - CONTINUOUS FLIGHT AUGER
RC - ROCK CORE

GROUND WATER DEPTH
7 AT COMPLETION FT.

? AFTER 24 HRS26.2 PT.
WATER ON RODS FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC- DRIVING CASING
MO - MUD DRILLING

A-6S



018698

RESOURCE

ENGINEERING

INCORFORATED

SUBSURFACE EXPLORATION
RECORD
PAGE 3 of 5

Baker & Botts

Architect EnginMr

P,-J~, M.«. Sheridan Disposal Services

B«,ir,fl. W-14

u.. 288-01
n«-..Y JDA

projectLag..inn Waller County, Texas Approved By .
DRILLING and SAMPLING INFORMATION

Date s..r»d 6/10/84 Hammer Wt 140
TEST DATA

.Ibl.

B̂B

•̂B

B̂BBBBJ

•MB

eBBM

•BBBB1

••a

•BB

^Bi

-^

_

-

*™

-

n.t. rv,mr.l.r.rt 6/10/84 fctanMia, BMM 30

Drill Fo»m»n f-,1 "6 ' ' Saaa,, S.mn|.r f3O '

Brothers . . . .« • N/
BM.ng u.tn«ri Rotary Wash «*%.!>«,, T..H. nn 3

SOIL CLASSIFICATION c

SURFACE ELEVATION- 173.1 |£

SILTY SAND, compact, tan JP

GRAVEL, compact, tan 1$

CLAY, very stiff, light gray to B8
olive brown, slickensided, BB
mottled BB

(-)200=100% BS

\
K

\
Continued on Sheet 4
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PL=18
PI =48

BBB

^̂ BBB

BBB

!•••

••»

•̂•B)

BBB>

B^

•K

^B

-

SAMPLER TYPE
SS - DRIVEN SPLIT SPOON
ST- PRESSED SHELBY TUBE
CA - CONTINUOUS FLIGHT AUGER
RC- ROCK CORE

GROUND WATER DEPTH
V AT COMPLETION
? AFTER 24 HRS26.2

WATER ON RODS

FT.
FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC- ORIVING CASING
MD - MUD DRILLING

A-7(



018699

RESOURCE

ENGINEERING

INCORPORATED

SUBSURFACE EXPLORATION
RECORD
PAGE 4 of 5

Baker & Botts

O..J....U Sheridan Disposal Services
pml~, L««,i0n Wall er County , Texas

Bering _ W-14

,.K. 288-01
ODA

DRILLING and SAMPLING INFORMATION TEST DATA
n,t. St.ft.rt 6/10/84 MamimrWt. 140 Ih.

n... r«™ri.t.ri 6/10/84 w.m™.r n,«r. 30 >„

!•..»_.», Brothers p«n,r~. m. N/A :«

•̂u

•̂1

•••••1

•̂BBBB,

«•

•••

-5

-

^

—

_

-

^

^

...... U..H- Rotary Wash Sh.lhu Tllh. nn 3

SOIL CLASSIFICATION g

SURFACE ELEVATION - 173.1 jj$

CLAY, very stiff, light gray |B
to olive brown, slickensided, |n
mottled JB

(CH) K

\

\

\thin layers of claystone from Bfi
91' to 95' fB

0

SAND, dense, tan, medium grained|||

(-)200 = 10.7 |!f

Continued on Sheet 5
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SAMPLER TYPE
SS- DRIVEN SPLIT SPOON
ST- PRESSED SHELBY TUBE
CA - CONTINUOUS FLIGHT AUGER
RC- ROCK CORE

GROUND WATER DEPTH
7 AT COMPLETION
? AFTER 24 HRS.26.2

WATER ON RODS

BORING METHOD
cT HSA - HOLLOW STEM AUGERS

CFA - CONTINUOUS FLIGHT AUGERS
FT- DC-DRIVING CASING
FT. MO-MUD DRILLING

A-7



018700

RESOURCE

ENGINEERING

INCORPORATED

SUBSURFACE EXPLORATION
RECORD
PAGE 5 of 5

Baker & Botts

Arehimei EnginMr

Pr-p,, M.™ Sheridan Disposal Services
?,«.«-, Loe.t,on Waller County, Texas

j«h .
rf-14
288-01
JDA

DRILLING and SAMPLING INFORMATION
n,,. St.rt.d 6/10/84 H.fnm»Wt 140 Ih.

«•

•••

•̂B

em

•aaj

••••
eon

•••

—

6/10/84 30Pf » Cnmpl.Mri "'. •**' " H.mmar Hrnp M _ •" i

,-.,-,.«, Brothers BMbe«.ni. N/A ;
n.

a~i.,u.«h«^ Rotary Wash sh.ihyTuh.on 3 ,n

SOIL CLASSIFICATION

SURFACE ELEVATION - 173. 1

SAND, dense, tan, medium
grained

ii

i
CLAY, very stiff, light gray to K
olive brown, mottled En

(CH) (-)200=91.4% VZ

Boring terminated at 110'

Well Screened 92' - 102'
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•g » 3
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LL=65
PL = 17
PI =48

•̂i

••at

••••

••

SAMPLER TYPE
SS- DRIVEN SPLIT SPOON
ST- PRESSED SHELBY TUBE
CA - CONTINUOUS FLIGHT AUGER
RC- ROCK CORE

GROUND WATER DEPTH

7 AT COMPLETION FT.

T AFTER 24 HRS-26.2 FT'
WATER ON RODS FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC - DRIVING CASING
MO -MUD DRILLING

A-7



018701

RESOURCE

ENGINEERING
INCORPORATED

SUBSURFACE EXPLORATION
RECORD

PAGE 1 of 3

...... Baker & Botts „„,._ W-15
Arch.Met Enam»r J«h - 288-01

—(_*.-. Sheridan Disposal Service. n — Bu JDA
p,n..,, Ln«,,nn Waller County, Texas

DRILLING and SAMPLING INFORMATION
n... <I,,,,.rt 6/9/84 H.mm.rUWt 140 |h.

MM;

•••

•Ml

•B«

•M

•••

•t^vaj

-

-

~

••

c/q/PA _ •jn
Ottt Cl""r'*t*rf .. .*li 3f °^ M«mm«» n'«P_, . , Jw '"

Brothers B^k^.n, N/A
a.,.., M..»,«ri Rotary Wash Sh.lhw Tuh. on 3

SOIL CLASSIFICATION

SURFACE ELEVATION - jyj y

SANDY CLAY, very stiff, tannish
brown, with layers of SILT and
SAND

(CL)

SILTY SAND, compact, brown with
clay

Continued on Sheet 2
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4.4
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|fj

-i a. to

LL=33
PL=17
PI=16

_L=36
3L=14
3I=22

•̂ ^a*

•••

••aaa*

aaw

_

-

-

SAMPLER TYPE
SS- DRIVEN SPLIT SPOON
ST - PRESSED SHELBY TUBE
CA - CONTINUOUS FLIGHT AUGER
RC - ROCK CORE

GROUND WATER DEPTH
7 AT COMPLETION FT.
V AFTER 48 MRS. 38 e 8 FT.

WATER ON RODS FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC - DRIVING CASING
MD - MUD DRILLING

A-72



018702

RESOURCE

ENGINEERING
INCORPORATED

SUBSURFACE EXPLORATION
RECORD
PAGE 2 of 3

Baker & Botts

».„,.„.*.,,. Sheridan Disposal Service
P ,«,„.„,, Waller County, Texas

Boring _ W~ 10

,-K - 288-01
n_.p.. JDA

^M

••

^m

—

-

2

-

—

—

_

_

DRILLINGand SAMPLING INFORMATION
n.,..;,.,,.,, &/9/84 H.mm««/, 140

n... r«mnj.«n 6/9/84 H.mm.rn,™ 30

Brothers BM,,.rM..ni.
 N/A

a«r.ngM.thnri Rotary Wash <sh.ir,u Tuh. oo 3

SOIL CLASSIFICATION

SURFACE ELEVATION - 171.7

SILTY SAND, loose, brown, with
clay layers

SANDY CLAY, very stiff, brown,
trace to little SILT

(-)200 = 61%

(CL)

SILTY SAND, loose, tannish
brown, wet with layers of SILT
and CLAY

SILTY SAND, compact, brown

(-)200 = 32.7%

Continued on Sheet 3
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SAMPLER TYPE
SS - DRIVEN SPLIT SPOON
ST- PRESSED SHELBY TUBE
CA - CONTINUOUS FLIGHT AUGER
RC- ROCK CORE

GROUND WATER DEPTH
7 AT COMPLETION FT.

V AFTER 48 HRS. 38.8 FT-
WATER ON RODS FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC - DRIVING CASING
MO - MUD DRILLING

A - 7 4



018703

RESOURCE

ENGINEERING
INCORPORATED

SUBSURFACE EXPLORATION
RECORD
PAGE 3 of 3

Baker & Botts

Architect Engir

Project Name_

l»r

Sheridan Disposal Service

— -t- W'15

,-K. 288-01
n— .Y JDA

Pro.ee,.~-..- Wa11er County. Texas Approved By .
DRILLING and SAMPLING INFORMATION

n.t. S,,rt.d 6/9/84 H.mnwrMlr 140 ih.

•̂1

«•

•̂B

B̂BBBM

•BB1

•̂B

«•«

MBBBI

•*••

^m

•••

•BBBBB

••

—

—

6/9/84 "?nOltt Ompl«.rf . W •*/ "^ MamiMlr Hrnn OU 1

Brothers . , . - „ . N/A
a.,.., n*»hoH Rotary Wash sn.»,w TU»- OB 3 i

SOIL CLASSIFICATION

SURFACE ELEVATION - ^ ?

GRAVEL, compact, tan, little
sand

CLAY, very stiff, light gray to
olive brown, mottled

(CH) (-)200=100%

Boring Terminated at 61'
Well Screened 61' to 51'
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}I=53
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SAMPLER TYPE
SS- DRIVEN SPLIT SPOON
ST- PRESSED SHELBY TUBE
CA - CONTINUOUS FLIGHT AUGER
RC- ROCK CORE

GROUND WATER DEPTH
7 AT COMPLETION FT.

T AFTER 48 MRS. 38 _ 8
 FT-

WATER ON RODS FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC- DRIVING CASING
MO-MUD DRILLING

A-7f



018704

RESOURCE

ENGINEERING
INCORPORATED

SUBSURFACE EXPLORATION
RECORD

PAGE 1 of 3

rilM. Baker & Botts

B,-J.,. M.«. Sheridan Disposal Service
»,„;.„, ~,,,nn Waller County, Texas

.,-.. 288-01
n,—~ QY JDA

AnnrnuBX 8« C A/O^

DRILLING and SAMPLING INFORMATION
n,,.S,,,,.rt 679/B4 H „,, 140

^aa

^M

MHiai

^H

ââ

«•

_

_

"

f>,t. r̂ mpl.t.rt 6/9/84 M.mm.r Hrnp 30 ,„

Drill Pnr.m.n Litt?1] , . , , SBOOH Samotor OO 2 ,in.

, Brothers .«.br— «ta
 N/A

B«.«gM.,h«H Rotary Wash Sh.lhi/ Tiih. Qn 3

SOIL CLASSIFICATION

SURFACE ELEVATION -171.9

SILTY SAND, compact, tannish
brown with SILTY CLAY layers
at 10' and 15'

(-)200=84.9%

(CD

(-)200=96.3%

(-)200=24.4%

Continued on Sheet 2
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SAMPLER TYPE
SS - DRIVEN SPLIT SPOON
ST - PRESSED SHELBY TUBE
CA - CONTINUOUS FLIGHT AUGER
RC - ROCK CORE

GROUND WATER DEPTH

7 AT COMPLETION FT.

V AFTER 48 HRS.40.1 FT-
WATER ON RODS FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC- DRIVING CASING
MO - MUD DRILLING

A-7 t



018705

RESOURCE

ENGINEERING
INCORPORATED

SUBSURFACE EXPLORATION
RECORD
PAGE 2 of 3

Baker & Botts
Archit.el Engm.ftr _

D Ĵ.,,N.™. Sheridan Disposal Service
P^,LBM,,-n Waller County, Texas

Rnring - - W-16

,„,. 288-01
n_.p.. JDA
Annrou.rt Bu C Ay""

•••

•̂M

^M

•BW

^m

-

-

—

—

„

DRILLING and SAMPLING INFORMATIC

n,t. Si.rt.rt 6/9/84 n.mm.r M/t

0,,f r̂ mpl.t.H 9/l?/p4. _ "•""*>•' 0'«P

n,,H Pnr.mmn , Llttell SaaonS.innl.rOt

Brothers _ __ _.
'"IPtnn' ,.„..„ .. ._. . W«ek Co't O't

•-,.., M..h«H Rotary Wash sh.ir,u TUB. on

SOIL CLASSIFICATION

SURFACE ELEVATION- jyj g

SILTY SAND, compact, tannish
brown

-) 200=38. 6%

Layers of SILTY SAND, SILT and
CLAY

(-)200=19.2%

{-)200=35.8%

Continued on Sheet 3

>N
140
30

> LN/
3

I,
Sf
via

IS:

a îM
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SAMPLER TYPE
SS - DRIVEN SPLIT SPOON
ST- PRESSED SHELBY TUBE
CA - CONTINUOUS FLIGHT AUGER
RC - ROCK CORE

GROUND WATER DEPTH
7 AT COMPLETION FT.
V AFTER 48 HRS.40-1 FT.

WATER ON RODS FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC- DRIVING CASING
MD - MUD DRILLING

A-77



018706

RESOURCE

ENGINEERING

INCORPORATED

SUBSURFACE EXPLORATION
RECORD
PAGE 3 of 3

Baker & Botts

ArehtMCt Enginnfr

proiectName Sheridan Disposal Service
p,Bl«, L««,.«n Waller County, Texas

jBh . 288-01

^

W-16

'0$^
DRILLING and SAMPLING INFORMATION

D.r. St.rt.d 6/9/84 H>mm.rUUt 140 Ihc

^BB

^H

MMM

•WM

•̂M

•••I

•••

•MBM

•Bfl

•MBB1

—

n.t. r«mpl.t.rt 0/9/84 MamiuM nrnp 30 in

Brothers ....... N/A'"tjmtft' .. ,__,.., B«efc r~. niT ' ;

a«,.ng u.,h~< Rotary Wash sh.ihY T..K. nn 3 i

SOIL CLASSIFICATION

SURFACE ELEVATION - ^7^9

Layers of SILTY SAND, SILT
and CLAY

GRAVEL, compact, tan

SILTY CLAY, very stiff, light
gray to olive brown (CL)

f-)200=98.5X

Boring terminated at 61'

§*
• a
£l

1

1

D
E

P
T

H
S

C
A

L
E

»5-I

50-1

65-^

n.

n.

n.

Ul
^

ii

9

TEST DATA
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*
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P I.

!M|
Iffl3«5 fcr1

4.5

P
e
rm

e
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X
 1

0
" 
8
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e
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1.0
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D

ry
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e
n
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Ib

i./
c
u
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ft
.

in?

W
at

er
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o
n
te

n
t

%

?n.R

I]!
•g US

111
• n •
ji«

LL=40
PL=13
PI=27

•V

•MB

••

B.1̂

HV

••

^M

I -

SAMPLER TYPE
SS- DRIVEN SPLIT SPOON
ST- PRESSED SHELBY TUBE
CA - CONTINUOUS FLIGHT AUGER
RC - ROCK CORE

GROUND WATER DEPTH
7 AT COMPLETION FT.
1 AFTER 48 HRS.40-1 FT.

WATER ON RODS FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC - DRIVING CASING
MO -MUD DRILLING

A - 7 £



018707

RESOURCE

ENGINEERING
INCORPORATED

SUBSURFACE EXPLORATION
RECORD

PAGE 1 of 3

rhM. Baker & Botts
Architect Enqiniar

»,„(.,, M.™. Sheridan Disposal Service
»,„..„, ~,..o,. Waller County, Texas

Boring m W — 1 /

Jnh. 288-01
nr.».r. By JDA

Aonrotma Bu CTft'

DRILLING and SAMPLING INFORMATION TEST DATA

•̂̂ H

••••

•••••

•M

^

^

iM

-

-

—

—

— «

p... r«mpl.t.ri 6/11/84 UMirn., Drnri 30 ,„

,..r — Brothers ._„,,_,,,. N/A
»....„ ̂ .K^ Rotary Wash Sh.lhu Tllh. „„ 3

SOIL CLASSIFICATION

SURFACE ELEVATION - 17Q.3

SILTY SAND, loose, brown

SANDY CLAY, very stiff,
brownish gray

(CL)

(-)200=67.5%

Sandier at 12'

SILTY SAND, compact brown,
with SILT and CLAY layers

(-)200=69.3%

Continued on Sheet 2
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E
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ST

ST
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E
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N
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8£ 5
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nitD«£;?

3.6

9

!lt?

P
e
rm

e
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X
 1

0
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c

2.3

N
a
tu
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D
ry

 D
e
n
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s.
/c

u
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ft
.

104

c

L
•i

i

13.0

_ I
Hi_i j»
•o o 3

HI
» « «
-10.1/1

LL=35
PL=16
PI-19

LL=25
PL=14
PI=11

•̂ •B

l«

^^

^

••

—

-

SAMPLER TYPE
SS- DRIVEN SPLIT SPOON
ST- PRESSED SHELBY TUBE
CA - CONTINUOUS FLIGHT AUGER
RC- ROCK CORE

GROUND WATER DEPTH
V AT COMPLETION FT.

T AFTER 504 H R S-34.5 FT-
WATER ON RODS ' FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC- DRIVING CASING
MO - MUD DRILLING

A-79



018708

RESOURCE

ENGINEERING
INCORPORATED

SUBSURFACE EXPLORATION
RECORD
PAGE 2 of 3

Baker & Botts
Architect Engineer

D,«r,,M.«. Sheridan Disposal Service.
Pr-^L— ,,a« Waller County, Texas

Baring. W-17

,„„. 288-01

DRILLING and SAMPLING INFORMATION
Date S.art.d 6/11/84 Hammer Wt.

TEST DATA
.lot.

•an

B̂IBM

^Bl

••

B̂BBBBl

-

—

-

^^

6/11/84n.t. rVimpl»»ri , "/ *»f w-r M»mrmr Ornp.

Drill Parcmnn LI tt6 1 1 Soaan Sampler Of

Brothers _ __ _.
'"iptci"' ._. i. P«i«if ~or» Od,

. — nM..,.«- Rotary Wash SK.,̂  Tuh. no

SOIL CLASSIFICATION

SURFACE ELEVATION - JJQ 3

SILTY SAND, compact, brown witf
SILT and CLAY layers

(-)200 = 68.5%

•

GRAVEL, compact, tan

Continued on Sheet 3

30
i ^

N/
3

I*
II

I
/r

\
i

A

ZUJ
>--!

UJu
Qo5

30 ~I

35 ~

40-^

45 ~I
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8
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s
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MZ

*
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fcl

5* li

If =1
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1.8

u
8

s?

I'§ o
£ x

M
e
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> 3

i

c

a*
s

=

- _ i
TJ u 5

ill
-i a. </>

LL=31
PL=14
DT-1 7r l-l/

«••••

•̂M

•••

•̂B

•̂1

•̂1

•M*

•̂ ^

-

-

SAMPLER TYPE
SS - DRIVEN SPLIT SPOON
ST - PRESSED SHELBY TUBE
CA - CONTINUOUS FLIGHT AUGER
RC - ROCK CORE

GROUND WATER DEPTH
7 AT COMPLETION FT.
T AFTER 5Q4 HRS. 34,5 FT.

WATER ON RODS FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC- DRIVING CASING
MO - MUD DRILLING

A-80



018709

RESOURCE

ENGINEERING
INCGRPORATED

SUBSURFACE EXPLORATION
RECORD
PAGE 3 of 3

Baker & Botts

Architect EngmMr

. M.-.. Sheridan Disposal Service
P,.-., L«...«, Waller County, Texas

Hnriilf . W-17

.«.. 288-01
n— ..- JDA

DRILLING and SAMPLING INFORMATION TEST DATA
D.IB Started 6/11/84 H.mm»Wt 140 Ihi

n... r«m«i.. H 6/11/84 «.„«., B,M 30

Drill Farenun LlttBI Saaan Sunator On ' m.
Brothers „ , . - „ . N/A

R«,.n. M..,,.* Rotary Wash sh.m»TUt-oo 3 ;„

^ea

•̂i

•̂ ••M

•IJBM

••

—

—

SOIL CLASSIFICATION

SURFACE ELEVATION - 17Q.3

GRAVEL, compact, tan

CLAY, stiff, 1
gray

11

P!l
H
wk
S-iii::n

^?2uOd=19§^% K

Boring terminated at 59'

Well Screened 45' - 55'

D
E

P
T

H
S

C
A

L
E
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_

-

55 —_
*™

~

50-1

—

1S
A

M
P
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E

N
O

.

6

Ul
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P
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E
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ST
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e
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S "*
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*
$

Si &II.
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N
a
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r
lb

»
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e
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•»

1

27.6

-
- _ 1

^ u &

•M

LL=81
PL=13
PI =68

•••

•••
•••

••̂ eet

•OB

MB

eiiB^

••>•

•en*

•••

•̂ •B

•••••

••

SAMPLER TYPE
SS - DRIVEN SPLIT SPOON
ST- PRESSED SHELBY TUBE
CA - CONTINUOUS FLIGHT AUGER
RC- ROCK CORE

GROUND WATER DEPTH
7 AT COMPLETION FT.
? AFTER 504 HHS. 34 ^ 5 FT.

WATER ON RODS FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC- DRIVING CASING
MO - MUD DRILLING

A - 8 1



018710

RESOURCE

ENGINEERING

INCORPORATED

SUBSURFACE EXPLORATION
RECORD

.Page 1 of 3

Clie nt. Baker & Botts Boring 22

....,...„.-. Sheridan Disposal Service „ — »„ JDA
Waller County, Texas

DRILLING and SAMP LING INFORMATION

B.f. Sl.rt.rt 3/5/85 Hammer Wt 140 |h«

aaai

•̂a

^m

••

^m
•••

•••
•BM

••

Mel

••••̂

•••

«•

•M

-

—

^

Brothers .«„„_„.. N/A
TWA /DU 3B .̂̂ g U.thnrf ( m^Ct\./ RW _^ _ Shalhy T..h. OB •

SOI LCLASSIP (CATION |

SURFACE ELEVATION - S^

CLAY, very stiff to hard, |^
brown ^Sm

Dark gray 3 — 5 ft. KM
(-)200 - 94.2% _M

(-)200 = 94.9% _K

(CH) K

(-)200 = 97.6% Kg

1
Ferrous oxide nodules @ 24' Qi

Continued on Page 2
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n.

Ul

a.

1

2

3

4

5

6

7

8

9

Illa.
H
ui

I

ST

ST

ST

ST

ST

ST

ST

ST

ST

%
 R
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N
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e
ti

N
. 
B

lo
w

n
/F

t.

u

TEST DATA

«

|.

Su[ E

U&
4.5+

4.5+

4.5+

4.5

4.5+

3.0

3.5

3.2

3.6

P
e
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a
e
a
b
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X 
1
0
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9
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/s
e
c

2.4

N
a
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D
ry

 D
e
n
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>
./c
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ft
.
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c

L
£

i

22.6

- _ 1

•a u 3

ill
M H 11

L=48
L=17
1=31

LL=67
?L=23
?I=44

,L=59
?L=23
5I=36

•a*—**

BBBV

-

_

-

_

-

SAMPLER TYPE
SS- DRIVEN SPLIT SPOON
ST- PRESSED SHELBY TUBE
CA - CONTINUOUS FLIGHT AUGER
RC - ROCK CORE

GROUND WATER DEPTH
7 AT COMPLETION FT.
? AFTER 120 HRS. 27 FT,

WATER ON RODS FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC - DRIVING CASING
MO - MUD DRILLING

RW = Rotary Wash

A-82



018711

RESOURCE

ENGINEERING

INCORPORATED

SUBSURFACE EXPLORATION
RECORD

Page 2 of 3

r,..-, Baker & Botts

».nitr. ̂-^ Sheridan Disposal Service
...r,.,_,.» Waller County, Texas

22

288-02
JDA

DRILLING and SAMPLING INFORMATION
D.i. Si.rt.ri 3/5/85 H.mm.rlMt 140 lh.

•̂1

•BBBBB1

•̂1

B̂M

•••

•̂BBBI

^m

-

—

^m

n r «.l . H 3/6/85 fctamm.. Or«« 30

Brothers - .^ « N/A
0C""1 U»<K^4 ._CFA/RW ___ Stwlhu TutM OB •

SOIL CLASSIFICATION

SURFACE ELEVATION -

CLAY, very stiff, brown (CH)

Ferrous oxide and calcareous
nodules @ 29'

SANDY SILT, compact, = 55 '6Z —

tan, with clay seams

(ML)

SAND, compact tan (SM)

Gravel 44 - 46 feet

Continued on Page 3
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P
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C
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%

_ I

|1;

^ U 3

HI
H U H

-10. M

LL=22
PL=16
?I= 6

Ĥ ^

-

-

SAMPLER TYPE
SS- DRIVEN SPLIT SPOON
ST- PRESSED SHELBY TUBE
CA - CONTINUOUS FLIGHT AUGER
RC - ROCK CORE

OROUND WATER DEPTH
7 *T COMPLETION FT
V AFTER 120 MRS. 27 FT.

WATER ON RODS FT.

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC - DRIVING CASING
MD-MUD DRILLING
RW - Rotary Wash

A-S;



018712

RESOURCE

ENGINEERING
INCORPORATED

SUBSURFACE EXPLORATION
RECORD

Page 3 of 3

Architect Eng

•foitct Nam*

Protect Local i

Baker & Botts
iinMr

Sheridan Disposal Service
Waller County, Texas

Jnh .

22

288-02
JDA

^m
^m

^BHHi

«•

MM

M

^m

D R I L L I N G and SAMPLING INFORMATIC
D.i.Si.rt.ri 3/5/85 H.mm.rWt

3/6/85

,.., Brothers •„,„,....„..
•n,..g u.,*.̂  CFA/RW ^ sn.iny TU*M on _

SOIL CLASSIFICATION

SURFACE ELEVATION -

SAND, compact tan

(SM)

CLAY(CH), st iff , olive green
(-)200 - 94. 9% _

BORING TERMINATED @ 57'

Note: a) Boring drilled dry to
20'.

b) Boring was converted
to well W-19.

c) Screen set 31 - 56 ft.

>N140
36

, 2
N//1
3

I*
"1in Oim
i

1

1

^ ,

Zuit- _l
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—
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—

n.
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- X*

T DATA

0
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^t
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£ x

,,
=
f •

«J

i

c

3*

i

£ I-3

J ^l•0 u J

H|
•J £ i/>
» n n

-JO. (/)

LL=74
PL=23
PI-51

•••

•^v

SAMPLER TYPE
SS- DRIVEN SPLIT SPOON
ST - PRESSED SHELBY TUBE
CA - CONTINUOUS FLIGHT AUGER
RC - ROCK CORE

GROUND WATER DEPTH
7 AT COMPLETION FT
J AFTER 120 HRS. 27 FT.

WATER ON RODS FT.

A-84

BORING METHOD
HSA - HOLLOW STEM AUGERS
CFA - CONTINUOUS FLIGHT AUGERS

DC- DRIVING CASING
MO- MUD DRILLING

RW - Rotary Wash



018713

RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet J^_ of 2

LITHOLOGIC LOG AND CONSTRUCTION
OF MW-20

Client .
Project
Project
Job No
Logged
Approv
Drilled

Mam* . Sheridan Dlsoosal
Location .

Ry

•rt By .._
By

Waller County.
288,04
G. Groan*

J . Turner

Site
Texas

Rnrmp Nn MW-20

Date Slarte
Method

Screen Ola.
Slot Size
Casing Dia.

DRILLING AND SAMPLING INFORMATION
d 11/14/85 Data Comol.ted U/18/85

MD Total Depth
WELL COMPLETION INFORMATION

4 inches Lenath
0.01 inches
4 inch

Tvoe
Length

LOO

12.
PVC
85'

5'
send 40

xZ
£ «
S"-
02

5 —

I

15 —

-

-

25 —

z

-

-̂
35 —

-

I

-

45~I

50 ~

-

55 —

58 -

DESCRIPTION

SURFACE ELEVATION

SILTY CLAY, chocolate brown. Iron streaked, roots and shells present.

CLAY, reddish brown, iron streaked with calcareous nodules, firm, stiff.

SANDY SILTY CLAY, reddish brown, calcareous nodules.

- Grades into silty sand, tan, very fine grained. Silty clay lenae
at 14. 5 feet, 8 inches thick. Grades into s silty clay.

SILTY CLAY, brown with grey nettling, iron streaked.

SILTY SAND, reddish tan, fine grained, loose.

- Sandy silt lanse at 26 feet.

- Frequent fingers of silt and clay.

- Silty clay lenae at 29 feet. 2 Inches thick.

- Grey sand partings 30 to 32 feet.

- Sandy, clayey silt, dark grey at 36 'to 37 feet

- Grades into sand, brown, mediua to coarse grained.

- Very fine grained sand, white-grey at 43 to 44 feet.

- Clay inclusions st 46 feet.

Grsvel mixed with sand, from 50 to 54 feet. Gravel pink to white,
rounded, 1/4 inch to 1 inch disaster.

CLAY, olive green with grey mottling.

CONTINUED ON SHEET 2

STRATUM
ELEVATION

IN FEET
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P
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ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS
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ST
SS

»
 

R
E

C
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V
E

R
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O

5« m
25 U

50 n
58 Bj

67 IB

IPj

83 gfl

33

54

62

50
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MR

50 J

N/A

21
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33

N/A SJ

" I

- \
NR %

8 8

P
O

C
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E
T
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E
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R
O

M
E

T
E

R
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L
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C
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U
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'•
'.

'• 38/50
: for 6"

11/50
: for 9"

18/50
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tf« 22/13
g for 17'

>S 9/8
:ft for 10'

I "
i

W
A

T
E

R 
L

E
V

E
L

•

-

SAMPLER TYPE BORINQ METHOD
SS - DRIVEN SPLIT SPOON CA • CONTINUOUS FLIGHT AUGER HSA • HOLLOW STEM AUGERS DC - DRIVING CASING
ST - PRESSED SHELBY TUBE RC • ROCK CORE CFA - CONTINUOUS FLIGHT AUGERS MD - MUD DRILLING

A-85



018714

ofi RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet J_ of _2_

LITHOLOGIC LOG AND CONSTRUCTION
OF MW-20

rii.ni DRILLING AND SAMPLING INFORMATION
Project Name
Project Location.
inn Ma.

Sharldan Dlanoi
Waller County.
288.04
G. Groana

J. Turner

ial Site
Taxes

Rnrino Na MW-20

Date Started .
Method

Screen Dia.
Slot Slza

11/14/85
HD

_ Date Completed
Total Oeoth

WELL COMPLETION INFORMATION
4 inch Lenath
0.01 Inch
4 inch

Tvoe
Length

11/18/85
LOO'

12. 5'
?vc send 40
35'

I"£ u£"•
0 Z

65 —

-
i

-

75 —

-

-

85 —

-

-

-

95 —

-

DESCRIPTION

SURFACE ELEVATION

CONTINUED FROM SHEET 1

CLAY, oliva graen with gray mottling, vary stiff and brittle.

- Color change, gradaa to gray with oliva graan red mottling.

- Lanaa from 67.5 to 70 faat, oliva graan vlth gray mottling

- Calcaraoua nodulaa praaant.

- Sand Incraaalng vlth depth.

- Gradae into a color change, gray with oliva graan mottling.

SANDY CLAY, gray vlth olive green mottling.

SAND, greyieh brown grading into a tan, medium to fine grained

- Grades into a clayey sand, brown with gray mottling, sand
partings.

CLAY, canal brown with gray mottling, some fine grained sand, Iron
streaked.

BORING TERMINATED AT 100' .

WELL COMPLETION DETAILS

TD - 98'
Screen - 97.5' - 85.0'
Sand - 97.5' - 81'
Bantonlea Seal - 81' - 75'
Grouted to surface.

STRATUM
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SAMPLER TYPE
SS • DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUQER
ST - PRESSED SHELBY TUBE RC - ROCK CORE

BORINQ METHOD
HSA - HOLLOW STEM AUGERS DC - DRIVING CASING
CFA - CONTINUOUS FLIGHT AUGERS MD - MUD DRILLING
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RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet U_ of _L_

LITHOLOGIC LOG AND CONSTRUCTION
OF MW-22

Jnh Mn 288-04

1 ngg-K1 (?y . - P- Groane
Ar>p">v«it av
r>rm«H By .T. T.,n»r

>aal Sit*

. Texas
Boring No. MW-22

DRILLING AND SAMPLING INFORMATION
Data Started 11/20/85 Data ComDletad 11/21/85
Method MD Total Daoth 101'

WELL COMPLETION INFORMATION
Screen Dla. 2 Inch LanoJri IS'
Slot Size 0.01 Inch Tyne PVC schd 40
Casing Di« . 2 l,«ieh 1 • ngth BV

z£
££
S5

-

95-1
_

-^

-3

DESCRIPTION

HOLE DRILLED TO 80 FEET WITHOUT SAMPLING

CLAY with flna grained sand, olive greon with grey nettling, calcareous

SANDY CLAY, tannlsh-grey, fine grained. Thin clay aaamn frequent.

- Drillers note - 2 Inch sandstone layer at 87.5 feet.

SAND, brown, fine grained became coarse with depth, tout pebbles
present. Several thin layers of grey clay.

. CLAY, with fine grained sand, greenish with olive green Bottling,
A f refluent sand parting*. /

BORING TERMINATED AT 101' .

WELL COMPLETION DETAILS

TD - 101 feet
Screen - 100 - 85
Sand - 100 - 80
Seal - 8 0 - 7 5
Grouted to aurfaca

•
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SAMPLER TYPE
SS - DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUOER
ST - PRESSED SHELBY TUBE RC - ROCK CORE

BORINQ METHOD
HSA • HOLLOW STEM AUGERS DC • DRIVING CASINO
CFA - CONTINUOUS FLIGHT AUGERS MD - MUD DRILLING
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ofi RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet _L_ of l

LITHOLOGIC LOG AND CONSTRUCTION
OF MW-26

/•*»„„, . - . . DRILLING AND SAMPLING INFORMATION
Project Name
Project Location.
,;nh Nn

LnoB»ri "Y . •-••

Sheridan Disnof
Waller Countv.
288r04
G. Groene

T T..n.r

ial Site
Texas

Boring Ha. MW-26

Date Started
Method

Screen Die.
Slot Size

11/21/85
MD

Date Completed
Total Deoth

WELL COMPLETION INFORMATION
2 inch Lenoth
0.01 inch
2 Inch

Tvoe
Length

12/2/85
100'

15'
PVC schd
83.5 '

40

*-

i-o r
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_

;
_

;

;
~

-
-

-̂

DESCRIPTION

HOLE DRILLED TO 82 FEET WITHOUT SAMPLING

CLAY with fine sand throughout, grey with olive green Bottling,
calcareoua nodules.

. SANDY SILTY CLAY, with sand partings.
- 4 inch layer of sandstone, drilled from 86 to 87 feet.

SANDY CLAY, tan, fine to BediuB grained sand, soae gravel present.

- Several thin sand lenses.
- Several thin clay lenses.

SAND, grey, madlun grained sand. Gravel present in sluff

SILTY CLAY, soae silt Isnses. brown with grey Battling, very stiff.

BORING TERMINATED AT 100' .

WELL COMPLETION DETAILS

TO - 98.5'
Screen - 98.5 - 83.5'
Sand - 98.5 - 78
Seal -78-75
Grouted to surface

STRATUM
ELEVATION

IN FEET
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SAMPLER TYPE
SS - DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUQER
ST - PRESSED SHELBY TUBE RC - ROCK CORE

BORINQ METHOD
HSA - HOLLOW STEM AUGERS DC • DRIVING CASING
CFA - CONTINUOUS FLIGHT AUGERS MO - MUD DRILLING

A-88
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aft RESOURCE ENGINEERING
— SUBSURFACE EXPLORATION

Sheet _i_of _L

LITHOLOGIC LOG AND CONSTRUCTION
OF MW-27

rii.*i ' DRILLING AND SAMPLING INFORMATION
Prijnrt Me.™« SbiridM Dieooaal

loh Nn 288-04
1 oggffrf BV C. Greene

Driller! Ry D. F.

Slta
xae
Borino No. MW-27

Date Started 11/22/85 Data Carrmleted 11/26/85
Method MD Toisl Dsnth 102'

WELL COMPLETION INFORMATION
Screan Di«. 2 inch Lenoth 12'
Slot Size 0.01 inch Tvoe PVC schd 40
Caning ni». 2 inch 1 anoth 85'

r S
ES
*s

85 -j

_

95 —

-

-

4

-̂

DESCRIPTION

SURFACE ELEVATION

HOLE DRILLED TO 82 FFET WITHOUT SAMPLING

CLAY, with abundant fine grained aand, olive graan with gray mottling.

- Becomes sandy* avail pebblea presence

SANDY CLAY, olivt green with grey mottling grading to brown with grey
aoctllng. Some pebbles and email gravel preaent In clay.

- Sand lense 2 inch thick at 91 feet.
sano xense * incnee ec 7*>> * ieec ( j mcnea ac *&• 3 Keec • parcmga
at 93.0, 93.3. 93. 5 feet.

- Send lenee at 94.5 to 95.0 feat, Bedim grained.

- BecoMe clayler with depth.

CLAY with fine aand, grey with olive green Bottling, caleereoue nodulea
preeent.

BORING TEUUNATED AT 102'.

WELL COMPLETION DETAILS

TD - 102*
Screen -97-85'
Send - 97 to 85'.
Seal 84 to 82'.
Grouted to aurfece.

STRATUM
ELEVATION

IN FEET
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SAMPLER TYPE
SS - DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER
ST - PRESSED SHELBY TUBE RC • ROCK CORE

BORINO METHOD
HSA • HOLLOW STEM AUGERS DC - DRIVING CASING
CFA - CONTINUOUS FLIGHT AUGERS MO - MUD DRILLING
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ofj RESOURCE ENGINEERING
SUBSURFACE EXPLORATION

Sheet .i_ of _l_

LITHOLOGIC LOQ AND CONSTRUCTION
OF MW-28

Protect Locution
Job Nn . . ,

1 f 00*4 By ._
Aoproved By
Drilled By

Jthftr^tiaiB Diana
Waller Cauntv.
28844
G. Groan*

D. r.

«al Site
Texa*

. Boring No. HW-28

OF

Ufthad ,

Screen Ola. _
Slot Size
Casing Dl*. _

BILLING AND SAMPLING INFORMATION
11/26/85 rtmtm KniKnlflma 11/27/85
HD Total Oe-otn

WELL COMPLETION INFORMATION
2 Inch Lenoth
0.01 Inch
2 inch

Tyn*

98'

12.5'
PVC ichd 40
85.5'

£ W

85-1

—

95 ~I

-
-

~

—

-
-
-
_

-̂

DESCRIPTION

SURFACE ELEVATION

ROLE DRILLED TO 82 FEET WITHOUT SAMPLING

CLAY with fin* land throughout, olive green with gr«y Bottling,
calcareoue nodule* , very etiff.

SAHDT CLAT grading Into clayey aand, gray with brown Bottling,
calcareou* nodule* abundant.

SAND, fine grained grading Into awdiuB grained, tan-brown.
- Sandy clay lenee 3 Inch** thick at 89 f**t.

END OF SAMPLING
Drillers note, clay at 97.5'

SORING TERMINATED AT 98'

WELL COMPLETION DETAILS

TO - 98
Scr**n - 98 - 85.5*
Sand - 98 to 83'
Seal - 83 to 81'
Grouted to eurface.

STRATUM
ELEVATION

IN FEET
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SAMPLER TYPE noting UtTMOD
SS • DRIVEN SPLIT SPOON CA - CONTINUOUS FLIGHT AUGER HSA • HOLLOW STEM AUGERS DC - DRIVING CASING
5T - PRESSED SHELBY TUBE RC - ROCK CORE CFA • CONTINUOUS FLIGHT AUGERS MD • MUO DRILLING
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LAYERS of SAND and SANDY CLAY

SAND

LAYERS UF SANDY CLAY , SAND AND SANDY
SILT

CLAY

SAND. SILT AND GRAVEL

CLAY

GRAVEL

SANDY SILT SEAM CLAY

Depth = 75.4'

1. Test performed according to ASTH

2. 1.0 kg/cm2 ? 1.0 ton/ft2

3. 1.0 meter ~ 3.28 feet

HCV | orscn»noN | birc | :•

** RESOURCE ENGINEERING INC.
Htl ENVIRONMENTAL CONSULTANTS
^Q^ HOUSTON TIVAS

Cone Penetroineter Data
Location C 3

Sheridan Disposal Services
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M DESCRIPTION NOTES

CLAY WITH SILT, SAND AND SILTY SAND
LAYERS

SAND U1TH CLAY and SILT SEAHS

CLAY

LAYERS OF SILT, SAND and CLAY

SAND AND GRAVEL

Depth = 52.5'

1. Test performed according to ASTH
3441-75T

2. 1.0 kg/cm2 * 1.0 ton/ft2

3. 1.0 meter ~3.28 feet

•» | KSWOTICN | O.K |a.

X% RESOURCE ENGINEERING INC.
HtM ENvnOfMENTALCONSULTAHTS
K^F HOUSTOK1IKM

Cone Penetrometer Data
Location C-7

Sheridan Disposal Services
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CLAY WITH LAYERS OF SILT AND SAND

SAND WITH CLAY LAYERS

CLAY

LAYERS OF SAND. SILT AND CLAY

GRAVEL

Depth - 53.5'

1. Test performed according to ASTM
3441-75T

2. 1.0 kg/cm2 ~ 1.0 ton/ft2

3. 1.0 meter ~ 3.28 feet

^ RESOURCE ENGINEERING INC.
Mmi ENVIRONMENTAL CONSULTANTS
f̂ Eg^ HOUSTON rCXAS

Cone Penetrnmeter Data
Location C-9

Sheridan Disposal Services

JDA 7/23/84 288-01
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DESCRIPTION NOTES

LAYERS OF SAND. CLAYEY SAND. SILT

CLAY AND GRAVEL

SILT SEAN

SAND

CLAY

Depth • 66.9'

1. Test performed according to
ASTH 3441-7ST

2. 1.0 kg/cm2 - 1.0 ton/ft2

3. 1.0 meter = 3.28 feet

^ RESOURCE ENGINEERING IHC.
Hti ENVIRONMENTAL CONSUinNTS
•CV HCUfTOMnWtt

Cone Penetrometer Data
Location C-14

Sheridan Disposal Service

JOA 7/23/84 288-01

(*f)J— As Indicated
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10 2 17; z DESCRIPTION NOTES

1
1i
1ft

^IX1

DIKE FILL

CLAY

SAND WITH SILT AND CLAY LAYERS

Depth - 33.5*

1. Test performed according to ASTH
3441-75T

2. 1.0 Kg/cm2 => 1.0 tsf

3. 1.0 meter ~ 3.28 feet

*

gjL RESOURCE ENGINEERING INC
WC" ENVIRONMENTAL CONSULIMfTS
^0JP MOjsnMnus

Cone Penetrometer Data
Location C-15

Sheridan Disposal Service

M««N •* Dkft MOIICT PO

JDA 7/26/84 288-01
(XCftfD \CMC MamNOMO

(°fJ As Indicated
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SUMMARY OF WELL DEVELOPMENT

MONITORING WELLS INSTALLED FOR THE CWRI

SHERIDAN DISPOSAL SERVICES SITE

wel I Number

MW-30

MW-31
MW-32
MW-33

MM-34

MW-3S

MW-36

MW-37

MW-38

MW-39

MW-40

DI ame 1 ef
(inches)

2
4
4
2
4
2
4
4
2
4
4

volumes

A i r L i l t

4200

14850

aooo
6500

1850

6200

2750

1300

4200

400
1200

Removed (gal

submersible

.
1850

1400

-
1650

-

1650

1900

-
1200

-

Ions)

Total

4200

16500

9400

6500

3500

6200

4400

3200

4200

1600

1200

RflflQe Of

PH

7.8-8.1

6.45-8.1

6.5-7.8

7.3-7.9

6.75-8.15

7.0-7.65

6.60-8.16

6.55-8.0

6.86-8.0

5.9-8.0

7.49-8.12

Range of
spec i I i c

conductance

550-650

1025-1300

2860-3520

460-701

1430-1630

657-754

1004-1300

970-1370

976-1640

1198-1542

586-710

Range of
Temperature

22.5-23

22-23

21.5-23

23
22.5-25

22.5-23

23-24

25-26

23-28

23-27.5

24-25

C i na 1r 1 na 1

PH

8.0
6.7
6.7
7.9
6.9
7.7
6.7
6.8
7.7
6.0
8.0

C i na 1r i na i
sc

640
1025

2920

680
1590

740
1190

1370

13OO

1520

655

water Clar i ty

clear to si . Cloudy
SI ightly cloudy
si ightly cloudy
slightly Cloudy
clear
Clear to SI . cloudy
si ightly cloudy
si ightly cloudy
Cloudy
SI ightly Cloudy
clear

00
SI

<o
0)
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00
Nl
N)
01

Summary or Redevelopment of wells
installed Before 1987 and sampled

For the F i r s t priority Pollutant sampling

October 1987
Sheridan Disposal services Site

volumes Removed (gallons)

>
<b

well Number

MW-6

MW-7

MW-10

MW-12

MW-13

MW-1B

MW-19

MW-29

NOTES:
Mi • NOt

Dale

10/21/87

10/20-22/87

10/22/87

10/22/87

10/28/87

10/27/87

10/23/87

10/24-26/87

Recorded

A i r L i f t

550

700

Nearly Dry
200

100

100

1500

700

submersible Total OH

550 7.4-8.0

1200 1900 6.87-6.97

- Air L i f t Not Effective
200 8.15

100 NR

100 NR

1 500 7 . 39

700 7.8

apeii i i i

conductance

981-1090

690-744

-

985

r«
NR

1024-1043

800

Temperature

NR

21-22

-
23

NR

NR

21

25

water clarity

Ml

NR

-.
SI ight ly cloudy

clear
clear

cloudy
Cloudy
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APPENDIX B

Analytical Results of Water
Used During Field Activities

at the SDS Site

D063
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ANALYTICAL RESULTS

FOR
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SEPTEMBER 3, 1987

Reviewed by:

4955 Yarrow Street
Arvada, Colorado 80002
303/421-6611

Facsimile: 303/431-7171
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; — '̂ Enseco
Introduction.

This report presents the analytical results as well as supporting
Information to aid 1n the evaluation and Interpretation of the data and 1s
arranged 1n the following order:

o Sample Description Information
o Analytical Tests Assigned
o Analytical Results
o Quality Control Report
o Description of Analytical Methodology

The 11st of volatHes and semivolat11 es have been modified to meet your
requirements for this sample.

Sample Description Information

The Sample Description Information lists all of the samples received 1n
this project together with the Internal laboratory Identification number
assigned for each sample. Each project received at Enseco - RMAL 1s assigned
a unique five digit number. Samples within the project are numbered
sequentially. The laboratory Identification number 1s a combination of the
five digit project code and the sample sequence number.

Also given 1n the Sample Description Information 1s the Sample Type
(matrix), Date of Sampling (1f known) and Date of Receipt at the laboratory.

Analytical Tests Assigned

The Analytical Tests Assigned Table presents all of the tests assigned to
each of the samples 1n the project. The tests are listed 1n the order 1n
which data 1s presented.

In addition to a test description, Information Is provided concerning
whether the test has been changed, or customized, to accommodate specific
needs of the client. Customization can Involve changes 1n the analyte list
(addition or deletion of standard analytes) or changes 1n the standard
detection limit.

B-2
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Analytical Results

The analytical results for this project are presented 1n the following
data tables. The results are presented by sample, by test, as shown in
Analytical Tests Assigned.

Each data table Includes sample Identification Information, and when
available and appropriate, dates sampled, received, authorized, prepared and
analyzed. The authorization data 1s the date when the project was defined by
the client such that laboratory work could begin.

Data sheets contain a listing of the parameters measured in each test, the
analytical results and the Enseco reporting limit. Reporting limits are
adjusted to reflect dilution of the sample, when appropriate. Solid and waste
samples are reported on an "as received" basis, I.e. no correction 1s made for
moisture content. All data Is "blank corrected", I.e. the level of
contamination, 1f any, found 1n the laboratory blank 1s subtracted from thre
analytical result before 1t 1s reported.

The results from the Standard Enseco QA/QC Program, which generates data
which are Independent of matrix effects, 1s provided subsequently.
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— -'SEnseco
Quality Control Results

The Enseco laboratories operate under a vigorous QA/QC program designed to
ensure the generation of scientifically valid, legally defensible data by
monitoring every aspect of laboratory operations. Routine QA/QC procedures
Include the use of approved methodologies, Independent verification of
analytical standards, use of duplicate Laboratory Control Samples to assess
the precision and accuracy of the methodology on a routine basis, and a
rigorous system of data review.

In addition, the Enseco laboratories maintain a comprehensive set of
certifications from both state and federal governmental agencies which require
frequent analyses of blind audit samples. Enseco - Rocky Mountain Analytical
Laboratory 1s certified by the EPA under the EPA/CLP program for both Organic
and Inorganic analyses, under the USATHAMA (U.S. Army) program, by the Army
Corps of Engineers, and the states of Colorado, New Jersey, New York, Utah,
and Florida, among others.

The standard laboratory QC package 1s designed to:

I I) establish a strong, cost-effective QC program that ensures the
generation of scientifically valid, legally defensible data

I; 2) assess the laboratory's performance of the analytical method
using control limits generated with a well-defined matrix

3) establish clear-cut guidelines for acceptability of analytical

I data so that QC decisions can be made Immediately at the bench,
and

| 4) provide a standard set of reportables which assures the client
of the quality of his data.
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— '̂ Enseco
'The Enseco QC program 1s based upon monitoring the precision and accuracy

of an analytical method by analyzing a set of duplicate Laboratory Control
Samples (LCS) at frequent, well-defined Intervals. An LCS 1s a well-
characterized matrix which 1s spiked with target compounds at 5-100 times the
reporting limit, depending upon the methodology being monitored. The purpose
of the LCS 1s not to duplicate the sample matrix, but rather to provide an
Interference-free, homogeneous matrix from which to gather data to establish
control limits. These limits are used to determine whether data generated by
the laboratory on any given day 1s 1n control.

Control limits for accuracy (percent recovery) are based on the average,
historical percent recovery +/- 3 standard deviation units. Control limits
for precision (relative percent difference) range from 0 (Identical duplicate
LCS results) to the average, historical relative percent difference + 3
standard deviation units. These control limits are fairly narrow based on the
consistency of the matrix being monitored and are updated on a quarterly
basis.

For Organic analyses an additional control measure 1s taken 1n the form of
a Surrogate Control Sample (SCS). The SCS Is a control sample spiked with
surrogate standards which 1s analyzed with every analytical lot. The recovery
of the SCS Is charted In exactly the same manner as described for the LCS, and
provides a dally check on the performance of the method.

Accuracy for LCS and SCS 1s measured by Percent Recovery.

Measured Concentration
% Recovery x 100

Actual Concentration

Precision for LCS Is measured by Relative Percent Difference (RPD).

Measured Concentration LCS1 - Measured Concentration LCS2
RPD =

(Measured Concentration LCS1 + Measured Concentration LCS2)/2

B-5
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Ênseco

J All samples analyzed concurrently by the same test are assigned the same
QC lot number. Projects which contain numerous samples, analyzed over several
days, may have multiple QC lot numbers .associated with each test. The QC
Information which follows Includes a listing of the QC lot numbers associated
with each of the samples reported, LCS and SCS (where applicable) recoveries
from the QC lots associated.with the samples, and control limits for these
lots. The QC data Is reported by test code, 1n the order that the tests are
reported 1n the analytical results section of this report. The test codes
assigned are defined In Section VI., Analytical Methodology.
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• '̂ Enseco
Analytical Methodology

Enseco - Rocky Mountain Analytical Laboratory performs analytical services
according to methods approved by EPA and other regulatory agencies, whenever
possible.

Methods for metals and organic compounds are primarily derived from three
sources of EPA methods, 1) the methods promulgated 1n 40 CFR 136 for priority
pollutants, 2) the methods published In SW-846 and 3) methods developed by the
EPA-EMSL/LV for Superfund Investigations, as well as several documents

-i published by the EPA and Enseco - Rocky Mountain Analytical Laboratory 1n 1984
and 1985. These methods all use the same generic technology as summarized
below:.J

o Metals: add digestion followed by analyses by ICP supported by
graphite furnace AA

o Volatile Organ1cs: purge and trap GC/MS or purge and trap GC with a
selective detector.

o Semi volatile (base/neutral and add) organlcs: solvent extraction
followed by capillary column GC/MS, and

o Pesticides/Herbicides: solvent extraction, followed by gas
chromatography.

Exact method references are provided 1n the Analytical Methodology
Tables.
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J Analytical Results

The analytical results for this project are presented 1n the following
data tables. The results are presented by sample, by test, as shown 1n
Analytical Tests Assigned.

Each data table Includes sample Identification Information, and when
available and appropriate, dates sampled, received, authorized, prepared and
analyzed. The authorization data Is the date when the project was defined by

-J the client such that laboratory work could begin.

I
_j Data sheets contain a listing of the parameters measured 1n each test, the

( analytical results and the Enseco reporting limit. Reporting limits are
I adjusted to reflect dilution of the sample, when appropriate. Solid and waste

.j

samples are reported on an "as received" basis, I.e. no correction 1s made for
moisture content. All data 1s "blank corrected", I.e. the level of
contamination, 1f any, found In the laboratory blank 1s subtracted from the
analytical result before 1t 1s reported.

The results from the Standard Enseco QA/QC Program, which generates data
which are Independent of matrix effects, 1s provided subsequently.
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SAMPLE DESCRIPTION INFORMATION

for

ERM SOUTHWEST INC

K RMAL Date Date
-j Sample No. Sample Description Sample Type Sampled Received

1 64198-001 SHERIDAN WELL WATER Water 07/30/87 08/01/87

j

B-9
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ANALYTICAL TESTS ASSIGNED

for

ERM SOUTHWEST INC

-'̂ Enseco

RMAL
Sample No. Analysis Description Custom Test*

64198-001 PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS
ORGANOCHLORINE PESTIClDES/PCB's 608
MERCURY, COLD VAPOR AA

TOTAL METALS
ARSENIC, FURNACE AA

TOTAL METALS
LEAD, FURNACE AA

TOTAL METALS
SELENIUM, FURNACE AA

TOTAL METALS
THALLIUM, FURNACE AA

TOTAL METALS
PRIORITY POLLUTANT METALS

TOTAL METALS
CORROSIVITY BY PH
SPECIFIC CONDUCTANCE
TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
CYANIDE, TOTAL
PHENOLICS (4-AAP)

YES
YES
NO

NO

NO

NO

NO

NO

NO
NO
NO
NO
NO
NO
NO

This test has been customized in terms of analyte list or detection limit to accommodate special
needs of the client.
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J

PRIORITY POLLUTANT VOLATILE ORGANICS

EPA METHOD 624

Client Name: ERM SOUTHWEST INC

Client ID: SHERIDAN WELL WATER

Laboratory ID: 64198-001 Enseco ID: 64198-001

Matrix: Water Sampled: 07/30/87 Received: 08/01/87

Authorized: 08/02/87 Prepared: 08/04/87 Analyzed: 08/05/87

Parameter

Acrolein
Acrylonitrile
Benzene
Bromoform
Carbon tetrachloride
Chlorobenzene
Dibromochloromethane
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Bromodichloromethane
1,1-Dichloroethane
1 ,2-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloropropane
Ethylbenzene
Bromomethane
Chloromethane
Methylene chloride
1 , 1 ,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
trans- 1 ,2-Dichloroethene
1,1,1 -Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethylene
Vinyl chloride
cis- 1 ,3-Dichloropropene
trans- 1 ,3-Dichloropropene
Trichlorofluoromethane
Dichlorodifluoromethane

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

N.D.
N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.
N.D.

N.D.
N.D.

N.D.
N.D.
N.D.

N.D.

N.D.
N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

100
100

5.0
5.0
5.0
5.0
5.0

10
10
5.0
5.0
5.0
5.0
5.0
5.0
5.0

10
10
25
5.0
5.0
5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0

10

N.D. = Not detected

'1 Sample: 64198-001
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PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA METHOD 624

Client Name: ERM SOUTHWEST INC

Client ID: SHERIDAN WELL WATER

Laboratory ID: 64198-001 Enseco ID: 64198-001

Matrix: Water Sampled: 07/30/87 Received: 08/01/87

Authorized: 08/02/87 Prepared: 08/04/87 Analyzed: 08/05/87

Parameter

1,2-Dichloropropene
bis(Chloromethyl)ether

Surrogate

Toluene-D8
Bromofluorobenzene
1,2-Dichloroethane-D4

Result

N.D.
N.D.

104

99
102

Units

ug/L
ug/L

Reporting
Limit

5.0
10

N.D. a Not detected

Reported by: Stephen Siegal Approved by: Michael Brooks

Sample: 64198-001
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PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA METHOD 625

Client Name: ERM SOUTHWEST INC

Client ID: SHERIDAN WELL WATER

Laboratory ID: 64198-001 Enseco ID: 64198-001

Matrix: Water Sampled: 07/30/87 Received: 08/01/87

Authorized: 08/02/87 Prepared: 08/04/87 Analyzed: 08/20/87

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzidine
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Diphenylhydrazine
Fluoranthene

Result

N.D.

N.D.

N.D.
N.D.

N.D.
N.D.

N.D.

N.D.

N.D.
N.D.

N.D.

N.D.

N.D.

N.D.

N.D.
N.D.
N.D.

N.D.
N.D.
N.D.
N.D.

N.D.
N.D.
N.D.

N.D.

.N.D.
N.D.

N.D.

N.D.
N.D.

N.D.

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

. ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

10
10
10
20
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10

N.D. = Not detected

Sample: 64198-001
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PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM SOUTHWEST INC

Client ID: SHERIDAN WELL WATER

Laboratory ID: 64198-001 Enseco ID: 64198-001

Matrix: Water Sampled: 07/30/87 Received: 08/01/87

Authorized: 08/02/87 Prepared: 08/04/87 Analyzed: 08/20/87

Parameter

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1 ,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodimethylamine
.N-Nitroso-dipropylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1 ,2,4-Trichlorobenzene
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methylphenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

Surrogate

Nitrobenzene-DS
2-Fluorobiphenyl

Result

N.D.
N.D.

N.D.
N.D.

N.D.
N.D.

N.D.

N.D.
N.D.

N.D.

N.D.
N.D.

N.D.
N.D.

N.D.

N.D.

N.D.

N.D.
N.D.
N.D.
N.D.

N.D.
N.D.
N.D.

N.D.

N.D..

70
65

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
50
10
50
10
50
10
to

.
-

N.D. = Not detected

Sample: 64198-001
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PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM SOUTHWEST INC

Client ID: SHERIDAN WELL WATER

Laboratory ID: 64198-001 Enseco ID: 64198-001

Matrix: Water Sampled: 07/30/87 Received: 08/01/87

Authorized: 08/02/87 Prepared: 08/04/87 Analyzed: 08/20/87

Reporting
LimitSurrogate

Terphenyl-D14
Phenol-D5
2-Fluorophenol
2,4,6-Tribromophenol

Result

61
57
68
79

Units

%
%
%
%

N.D. - Not detected

Reported by: Julie Thomson Approved by: Michael Brooks

Sample: 64198-001
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ORGANOCHLORINE PESTICIDES/PCB's 608

EPA METHOD 608

Client Name: ERM SOUTHWEST INC

Client ID: SHERIDAN WELL WATER

Laboratory ID: 64198-001 Enseco ID: 64198-001

Matrix: Water Sampled: 07/30/87 Received: 08/01/87

Authorized: 08/02/87 Prepared: 08/05/87 Analyzed: 08/31/87

Parameter

Aldrin
alpha BHC
beta BHC
gamma BHC (Lindane)
delta BHC
Chlordane
4,4'-DDT
4,4'-DDE
4,4'-DDD
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Aroclor-1242
Aroclor-1254
Ar odor- 1221
Aroclor-1232
Aroclor-1248
Aroclor-1260
Aroclor-1016
Toxaphene
Methoxychlor

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

N.D.

N.D.
N.D.

N.D.

N.D.
N.D.

N.D.

N.D.
N.D.

N.D.
N.D.

N.D.
N.D.
N.D.

N.D.

N.D.
N.D.

N.D.

N.D.

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

0.0040
0.0030
0.0060
0.0040
0.0090
0.040
0.012
0.0080
0.011
0.0080
0.014
0.0080
0.066
0.0060
0.023
0.0030
0.083
0.065
0.50
0.065
0.065
0.065
0.50
0.065
0.60
0.25

N.D. = Not detected

Reported by: Hallie Hotchkiss Approved by: Maureen McDevitt

Sample: 64198-001
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-'3>Enseco

I METALS PARAMETERS
TOTAL METALS

!l

_J

•j

'I

Client Name: ERM SOUTHWEST INC

Client ID: SHERIDAN WELL WATER

Laboratory ID: 64198-001 Enseco ID: 64198-001

Matrix: Water Sampled: 07/30/87 Received: 08/01/87

Authorized: 08/02/87

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Result

N.D.
o.oos

N.D.
N.D.
N.D.

0.016
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

0.10

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

0.05
0.003
0.001
O.OOS
0.01
0.006
0.002
0.0001
0.04
0.004
0.005
0.008
0.01

Analytical
Method

200.7
206.2
200.7
200.7
200.7
200.7
239.2
245.1
200.7
270.2
200.7
279.2
200.7

Analyzed

08/19/87
08/17/87
08/19/87
08/19/87
08/19/87
08/19/87
08/17/87
08/11/87
08/19/87
08/17/87
08/19/87
08/17/87
08/19/87

•j

N.D. = Not detected

Approved by: Will Pratt

Sample: 64198-001
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INORGANIC PARAMETERS

•'̂ Enseco

•j
Client Name: ERM SOUTHWEST INC

Client ID: SHERIDAN WELL WATER

Laboratory ID: 64198-001 Enseco ID: 64198-001

Matrix: Water Sampled: 07/30/87 Received: 08/01/87

Authorized: 08/02/87

Reporting Analytical
Parameter Result Units Limit Method Analyzed

pH 7.61 units 0.01 150.1 08/01/87
Specific Conductance @ 25C 604 umhos/cm 1 120.1/9050 08/01/87
Total Organic Carbon 1.6 mg/L 0.1 415.1/9060 08/19/87
Total Organic Halogen 27 ug Cl/L 5 9020 08/12/87
Total Cyanide N.D. mg/L 0.01 335.3 08/12/87
Phenolics 0.01 mg/L 0.01 420.1 08/17/87

N.D. => Not detected

Approved by: Lindsay Breyer

Sample: 64198-001
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Ênseco
Quality Control Result's

The Enseco laboratories operate under a vigorous QA/QC program designed to
ensure the generation of scientifically valid, legally defensible data by
monitoring every aspect of laboratory operations. Routine QA/QC procedures
Include the use of approved methodologies, Independent verification of
analytical standards, use of duplicate Laboratory Control Samples to assess
the precision and accuracy of the methodology on a routine basis, and a
rigorous system of data review.

In addition, the Enseco laboratories maintain a comprehensive set of
certifications from both state and federal governmental agencies which require
frequent analyses of blind audit samples. Enseco - Rocky Mountain Analytical
Laboratory 1s certified by the EPA under the EPA/CLP program for both Organic
and Inorganic analyses, under the USATHAMA (U.S. Army) program, by the Army
Corps of Engineers, and the states of Colorado, New Jersey, New York, Utah,
and Florida, among others.

The standard laboratory QC package 1s designed to:

1) establish a strong, cost-effective QC program that ensures the
generation of scientifically valid, legally defensible data

2) assess the laboratory's performance of the analytical method
using control limits generated with a well-defined matrix

3) establish clear-cut guidelines for acceptability of analytical
data so that QC decisions can be made Immediately at the bench,
and

4) provide a standard set of reportables which assures the client
of the quality of his data.
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j . Ênseco
•?. The Enseco QC program 1s based upon monitoring the precision and accuracy
j of an analytical method by analyzing a set of duplicate Laboratory Control

Samples (LCS) at frequent, well-defined Intervals. An LCS 1s a well-
j characterized matrix which 1s spiked with target compounds at 5-100 times the

reporting limit, depending upon the methodology being monitored. The purpose
I of the LCS 1s not to duplicate the sample matrix, but rather to provide an

Interference-free, homogeneous matrix from which to gather data to establish
~ control limits. These limits are used to determine whether data generated by
'•> the laboratory on any given day Is 1n control.

j Control limits for accuracy (percent recovery) are based on the average,
., historical percent recovery +/- 3 standard deviation units. Control limits
j for precision (relative percent difference) range from 0 (Identical duplicate

LCS results) to the average, historical relative percent difference + 3
i standard deviation units. These control limits are fairly narrow based on the

consistency of the matrix being monitored and are updated on a quarterly
basis.

.j • •

For Organic analyses an additional control measure 1s taken 1n the form of
a Surrogate Control Sample (SCS). The SCS 1s a control sample spiked with

I surrogate standards which 1s analyzed with every analytical lot. The recovery
of the SCS 1s charted 1n exactly the same manner as described for the LCS, and

l provides a dally check on the performance of the method.

I] Accuracy for LCS and SCS 1s measured by Percent Recovery.

Measured Concentration

I I % Recovery = x 100
i Actual Concentration

Precision for LCS Is measured by Relative Percent Difference (RPD).

Measured Concentration LCS1 - Measured Concentration LCS2
RPD = —

(Measured Concentration LCS1 + Measured Concentration LCS2)/2
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All samples analyzed concurrently by the same test are assigned the same
QC lot number. Projects which contain numerous samples, analyzed over several
days, may have multiple QC lot numbers associated with each test. The QC
Information which follows Includes a listing of the QC lot numbers associated
with each of the samples reported, LCS and SCS (where applicable) recoveries
from the QC lots associated with the samples, and control limits for these
lots. The QC data 1s reported by test code, 1n the order that the tests are
reported 1n the analytical results section of this report. The test codes
assigned are defined 1n Section VI., Analytical Methodology.
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- ^Enseco

QC LOT ASSIGNMENT REPORT

GAS CHROMATOGRAPHY/MASS SPECTROMETRY

Laboratory QC Lot Number
Sample Number PC Matrix Test LCS SCS

64198-001 Reagent Water BNA BNA 033 A A BNA 033DA
64198-001 Reagent Water VGA VGA 010AA VGA 010DA
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LABORATORY CONTROL SAMPLE REPORT
GAS CHROMATOGRAPHY/MASS SPECTROMETRY

•^Enseco

..I

Analvte

Test: BNA on Reagent Water
QC Lot: BNA 033AA
Concentration Units: fue/Ll

Pentachlorophenol
Phenol
2-Chlorophenol
4-Chloro-3-cresol
4-Nitrophenol
1,2,4-Trichlorobenzene
Acenaphthene
2,4-Dinitrotoluene
Pyrene
N-nitrosodi-n-propylamine
1,4-Dichlorobenzene

Concentration
Spiking Measured

LCS1 LCS2

Accuracy(%)
LCS1 LCS2 Limits

Precision(RPD)
LCS Limits

100
100
100
100
100
50
50
50
50
50
50

34.9
29.5
39.7
44.5
32.0
26.1
34.9
39.8
51.1
31.2
23.7

67.2
46.4
55.8
60.1
51.4
24.8
35.0
39.3
48.5
33.5
23.4

35
30
40
45
32
52
70
80

102
62
47

67
46
56
60
51
50
70
79
97
67
47

9-103
12- 89
27-123
23-97
10- 80
39- 98
46-118
24-96
26-127
41-116
36- 97

63.3*
44.5*
33.7
23.8
46.5
5.1
0.3
1.3
5.2
7.1
1.3

50
42
40
42
50
28
31
38
31
38
28

Test: VGA on Reagent Water
QC Lot: VOA 010AA
Concentration Units: fue/L)

1,1-Dichloroethene
Trichloroethene
Chlorobenzene
Toluene
Benzene

RPD outside standard QC limits.

50.0
50.0
50.0
50.0
50.0

49.2
54.1
51.6
43.6
40.6

52.7
59.8
54.1
46.1
42.8

98 105 61-145 6.9 14
108 120 71-120 10.0 14
103 108 75-130 4.7 13
87 92 76-125 5.6 13
81 86 76-127 5.3 11
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-'̂ Enseco

SURROGATE CONTROL SAMPLE REPORT
GAS CHROMATOGRAPHY/MASS SPECTROMETRY

Analvte

Test: BNA on Reagent Water
QC Lot: BNA 033DA
Concentration Units*

Concentration
Spiking Measured

Accuracy(%)
SCS Limits

Phenol-D5
2-Fluorophenol
2,4,6-Tribromophenol
Nitrobenzene-D5
2-Fluorobiphenyl
Terphenyl-D14

200
200
200
100
100
100

115
123
135

74.5
63.8
82.0

58
62
68
75
64
82

10- 94
21-100
10-123
35-114
43-11C
33-141

Test: VGA on Reagent Water
QC Lot: VOA 010DA
Concentration Units: fug/L)

Toluene-DS
Bromofluorobenzene (BFB)
1,2-Dichloroethane-D4

50.0
50.0
50.0

54.4
50.2
53.8

109
100
108

88-110
86-115
76-114
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® Enseco

QC LOT ASSIGNMENT REPORT
GAS CHROMATOGRAPHY

Laboratory QC Lot Number
Sample Number OC Matrix Test LCS SCS

64198-001 Reagent Water OCP OCP 015AE OCP 015AE
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^-Enseco

LABORATORY CONTROL SAMPLE REPORT
GAS CHROMATOCRAPHY

Concentration Accuracy(%) Prccision(RPD)
Analvte Spiking Measured LCS1 LCS2 Limits LCS Limits

LCS1 LCS2

Test: OCP on Reagent Water
QC Lot: OCP 015AE
Concentration Units:

Lindane 0.2 0.158 0.160 79 80 56-123 1.3 15
Heptachlor 0.2 0.118 0.140 59 70 40-131 17.1 20
Aldrin 0.2 0.102 0.124 51 62 40-120 19.5 22
Dieldrin 0.5 0.315 0.315 63 63 52-126 0.0 18
Endrin 0.5 0.315 0.335 63 67 56-121 6.2 21
p,p'-DDT 0.5 0.320 0.340 64 68 38-127 6.1 27
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. J '̂ Enseco

SURROGATE CONTROL SAMPLE REPORT

CHROMATOGRAPHY

Concentration Accuracy(%)
Analvte Spiking Measured SCS Limits

Test: OCP on Reagent Water
QC Lot: OCP 015AE
Concentration Units: fug/L)

Dibutylchloroendate . 1.0 0.97 97 48-136
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QC LOT ASSIGNMENT REPORT
INORGANICS - METALS

Laboratory
Sample Number

64198-001
64198-001
64198-001
64198-001
64198-001
641.98-001

PC Matrix Test

Reagent Water FAST
Reagent Water FPBT
Reagent Water FSET
Reagent Water FTLT
Reagent Water HOT
Reagent Water ICPT

QC Lot Number
LCS

FAST088AA
FPBT088AA
FSET088AA
FTLT088AA
HOT 144 A A
ICPT087AA
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'J

: ^iLiibcx.

LABORATORY CONTROL SAMPLE REPORT

Analvte

Test: FAST on Reagent Water
QC Lot: FAST088AA
Concentration Units* fmg/L)

Arsenic

Test: FPBT on Reagent Water
QC Lot: FPBT088AA
Concentration Units* ifms/L)

Lead

Test: FSET on Reagent Water
QC Lot: FSET088AA
Concentration Units: fme/L)

Selenium

Test: FTLT on Reagent Water
QC Lot: FTLT088AA
Concentration Units: frog/Li

Thallium

Test: HOT on Reagent Water
QC Lot: HOT 144AA
Concentration Units: Cua/L)

Mercury

Test: ICPT on Reagent Water
QC Lot: ICPT087AA
Concentration Units: (mz/L)

Aluminum
Antimony
Arsenic
Barium
Beryllium

INORGANICS - METALS

Concentration Accuracy(%)
Soikine Measured LCS1 LCS2 Limits

LCS1 LCS2

0.02 0.023 0.022 115 110 75-125

0.02 0.019 0.020 95 100 75-125

0.01 0.011 0.010 110 100 75-125

0.05 0.048 0.046 96 92 75-125

1.0 0.97 0.97 97 97 75-125

2.0 2.0 1.9 100 95 75-125
0.5 0.48 0.48 96 96 75-125
0.5 0.42 0.46 84 92 75-125
2.0 1.9 1.9 95 95 75-125

0.05 0.050 0.048 100 96 75-125

Precision(RPD)
LCS Limits

4.4 20

5.1 20

•

9.5 20

4.3 20

0.0 20

5.1 20
0.0 20
9.1 20
0.0 20
4.1 20
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^Enseco

•j
LABORATORY CONTROL SAMPLE REPORT

INORGANICS - METALS

Analvte

Test: ICPT on Reagent Water
QC Lot: ICPT087AA
Concentration Units: fmg/L)

Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Tin
Vanadium
Zinc

Concentration
Spiking Measured

LCS1 LCS2

Accuracy(%)
LCS1 LCS2 Limits

Precision(RPD)
LCS Limits

0.05
100
0.2
0.5

0.25
1.0
0.5
50

0.2
0.4
50

0.05
100
0.4
0.5
0.2

0.042
104

0.21
0.44
0.24
1.0

0.44
50

0.19
0.37

50
0.052

103
0.40
0.49
0.20

0.046
104

0.21
0.46
0.25
0.99
0.45

51
0.20
0.39

51
0.051

102
0.39
0.48
0.21

84
104
105
88
96
100
88
100
95
93

100
104

, 103
100
98
100

92
104
105
92
100
99
90
102
100
98

102
102
102
98
96

105

75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125

9.1
0.0
0.0
4.4
4.1
1.0
2.2
2.0
5.1
5.3
2.0
1.9
1.0
2.5
2.1
4.9

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
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QC LOT ASSIGNMENT REPORT
INORGANICS - NON-METALS

Laboratory QC Lot Number
Sample Number OC Matrix Test LCS

64198-001 Reagent Water CNT CNT 084AB
64198-001 Reagent Water COND CONDI 16AA
64198-001 Reagent Water PHEN PHEN053AB
64198-001 Reagent Water PH PH 153AA
64198-001 Reagent Water TOC TOC118AB
64198-001 Reagent Water TOX TOX 075AB
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••^Enseco

•j LABORATORY CONTROL SAMPLE REPORT
INORGANICS - NON-METALS

Analvte

Test: CNT on Reagent Water
QC Lot: CNT 084AB
Concentration Units: (mg/L)

Cyanide

Concentration
Spiking Measured

LCS1 LCS2

0.058 0.059 0.059

Accuracy(%)
LCS1 LCS2 Limi

Precision(RPD)
LCS Limits

102 102 75-125 Q.O 20

Test: COND on Reagent Water
QC Lot: CONDI 16AA
Concentration Units: fumhos/cm)

Specific Conductance 1290 1293 1290 100 100 95-105 0.2

Test: PHEN on Reagent Water
QC Lot: PHEN053AB
Concentration Units: fma/L)

Phenolics 0.181 0.199 0.20 110 110 78-122 0.5 20

Test: PH on Reagent Water
QC Lot: PH 153AA
Concentration Units: (Units)

PH 9.1 9.04 9.01 99 99 98-102 0.3

Test: TOC on Reagent Water
QC Lot: TOC 118AB
Concentration Units: fma/L)

Total Organic Carbon 29 28 29 97 100 91-109 3.5 20

Test: TOX on Reagent Water
QC Lot: TOX 075AB
Concentration Units: fug C1/L1

Total Organic Halogens 100 110 110 110 110 80-120 0.0 20
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: ••3/Enseco
•n Analytical Methodology
j

Enseco - Rocky Mountain Analytical Laboratory performs analytical services
according to methods approved by EPA and other regulatory agencies, whenever
possible.

Methods for metals and organic compounds are primarily derived from three
sources of EPA methods, 1) the methods promulgated 1n 40 CFR 136 for priority
pollutants, 2) the methods published 1n SW-846 and 3) methods developed by the
EPA-EMSL/LV for Superfund Investigations, as well as several documents
published by the EPA and Enseco - Rocky Mountain Analytical Laboratory 1n 1984
and 1985. These methods all use the same generic technology as summarized
below:

o Metals: add digestion followed by analyses by TCP supported by
graphite furnace AA

o Volatile Organlcs: purge and trap GC/MS or purge and trap GC with a
selective detector.

o Semi volatile (base/neutral and add) organlcs: solvent extraction
followed by capillary column GC/MS, and

o Pesticides/Herbicides: solvent extraction, followed by gas
chromatography.

Exact method references are provided 1n the Analytical Methodology
Tables.
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ANALYTICAL METHODOLOGY - ORGANIC TESTS '̂ Enseco

Test Description

VOA Volatile Organ1cs
BNA Semivolat11e Organlcs
DXN D1ox1n

601 Halogenated Volatile Organlcs
THM Trlhalomethanes
602 Aromatic Volatile Organlcs
OCR OrganochloHne Pesticides
OPP Organophosphate Pesticides
619 THazlne Pesticides
LC CARB Carbamate and Urea Pesticides
PCB PCB's
HRB Phenoxyadd Herbicides
603 Acroleln & Acrylonltrlle
604 Phenols
605 Benzldlnes
606 Phthalate Esters
607 Nttrosamlnes
609 Nltroaromatlcs & Cyclic Ketones
PNA Polynuclear Aromatic Hydrocarbons
611 Haloethers
612 Chlorinated Hydrocarbons
GD FID Hydrocarbon Scan
GC BPD Boiling Point Determination

Methodology

Purge & Trap, GC/MS
Extraction, GC/MS
Extraction, GC/MS

Purge & Trap GC/Hall
Purge & Trap GC/Hall
Purge & Trap GC/PID
Extraction, GC/ECD
Extraction, GC/FPD
Extraction, GC/NPD
Extraction, HPLC
Extraction, GC/ECD
Extraction, GC/ECD
Purge & Trap GC/FID
Extraction, GC/FID
Extraction,
Extraction,
Extraction,
Extraction,
Extraction,
Extraction,
Extraction,
Extraction,

HPLC
GC/FID
GC/NPD
GC/NPD
HPLC
GC/ECD
GC/ECD
GC/FID

Reference

624(1)/8240(2)
625(1)/8270(2)
613(1)/8280(2)

601(1)/8010(2)
601(1
602(1
608(1
614(1
619(1

78010(2)
78020(2)
78080(2)
78140(2)

632(1)
608(1)/8080(2)
615(1)78150(2)
603(1)78030(2)
604(1
605(1
606(1
607(1
609(1

78040(2)
78050(2)
78060(2)

78090(2)

Extraction, GC/FID

610(1)/8310(2)
611(1
612(1)78120(2)
03328-78(3)
02887-84(4)

References

1) Code of Federal Regulations, Chapter 40, Part 136 (40 CFR 136).
2) SW-846, 2nd Edition, 1984.
3) "Annual Book of ASTM Standards", Volume 11.01, 1985.
4) "Annual Book of ASTM Standards", Volume 05.02, 1984.
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ANALYTICAL METHODOLOGY - INORGANIC TESTS -'H'Enseco

Test Description

ICP Trace Metals
FSB Antimony
FAS Arsenic
FCD Cadmlurn
FPB Lead
FSE Selenium
FAG Silver
FTL Thallium
CVHG Mercury
CR + 6 Chromium (VI)
1C CL Chloride

j BURCL Chloride
METF Fluoride
1C S04 Sulfate
SPES04 Sulfate
METALK Alkalinity, Total
METACK Alkalinity, Forms
TECNOXT Nltrate+NItrite as N
METPH pH
CELSP Specific Conductance @ 25C
BALTDS Total Dissolved Solids
BALTSS Total Suspended Sol Ids
BALTS Total Sol Ids
BALTVS Total Volatile Solids
TECO P Ortho-Phosphate as P
TECT P Total Phosphorus as P
ICP Total Phosphorus as P
ICP Silica as S102
SPESI02 Silica as S102
METBOD Biochemical Oxygen Demand
METCOD Chemical Oxygen Demand
TOCTOC Total Organic Carbon
METNH3 Ammonia as N
TECNH3 Ammonia as N
METTKN Total Kjeldahl Nitrogen as N
TECTKN Total Kjeldahl Nitrogen as N
TOXTOX Total Organic Halogen
TON01 Total Organic Nitrogen
BAL O&G 011 and Grease

IR AO&G Oil and Grease
TECCN F Cyanide Amendable to

Chlorlnation
TECCN W Weak & Dissolved Cyanide
TECCN T Total Cyanide
STEPHEN Phenol1cs
COLIF F Fecal Col 1 form
COLIF T Total Col 1 form

Methodology

ICP Emission Spectroscopy
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Cold Vapor Atomic
Color1metr1c
Ion Chromatography
Manual T1tr1metric
Electrode
1C
Manual Turb1d1metric
T1tr1metric
T1tr1metric
Cd Reduction Colorlmetrlc
Meter
Bridge
Gravimetric, 180C
Gravimetric, 105C
Gravimetric, 105C
Gravimetric, 550C
Two Reagent Colorlmetric
D1gest1on-Color1metric
D1gest1on-ICP/AES
ICP/AES
Color1metric
Dilution Bottle-D.O
Micro Colorlmetrlc
UV Ox1dat1on-IR
Electrode
Automated Colorlmetrlc
D1gest1on-Electrode
D1gest1on-Color1metr1c
Combust1on-T1tr1metric
Calculation (TKN-NH3)
Freon Extraction-
Gravimetric

Freon Extractlon-IR
Chlorl nat1on-D1st1 nation-

Col or1 metric
01st11Iat1on-Color1metric
01st1llat1on-Color1metric
D1st1llat1on-Color1metric
Membrane Filter
Membrane Filter

Reference

200.7(1)76010(2)
204.2
206.2
213.2
239.2
270.2
272.2
279.2
245.1

1)77041(2)
1)/7060(2)
1)77131(2)
1)77421(2)
1)77740(2)
1)77761(2)
1)77841(2)
1)77471(2)

312B(3)
300.0(1)
325.3(1)
340.2 1
300.0 1
375.4 1
310.1 1
403(3)
353.2(1)
150.1(1)79045(2)

120.1
160.1
160.2
160.3(1
160.4(1
365.3(1
365.
200.
200.. _
370.1 1)

probe 405.1(1)
410.4 -*
415.2
350.3
350.1
351.4
351.2
9020(2)

413.1(1)
413.2(1)

335.1(1)
412H(3)
335.2(1)79010(2)
420.1(1)
909C(3)
909A(3)
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ANALYTICAL METHODOLOGY - INORGANIC TESTS (CONT.)
-̂ Enseco

..j

L.J

Test Description

1C BR Bromide
POTCL2R Residual Chlorine
NESCOLR Color
ICPHAR Hardness as CaCo3
TECN02 Nitrite as N
SPES Sulflde
BURS03 SulfHe
SPEMBAS NBAS (Surfactants)
SPETURB Turbidity

Methodology

Ion Chromatography
Amperometrlc
Pt-Co Color1metric
Calculation
Color1metric
Color1metric
T1tr1metric
Color1metric
Turbldimeter

Reference

300.0(1
330.2(1
110.2(1
200.7(1)/314A(3)
354.1(1)
376.2
377.1
425.1
180.1

d

«

4

79030(2)

Gross Alpha
Gross Beta
Radium 226
Radium 228
Uranium

Proportional Counter
Proportional Counter
Separation - Counter
Separation - Counter
Fluorlmetric

703(3)
703(3)
705(3)
707(3)
02907.75(4)

References

1) Code of Federal Regulations, Chapter 40, Part 136 (40 CFR 136).
SW-846, 2nd Edition, 1984.
"Standard Methods for the Examination of Water and Wastewater", 15th Edition,
"Annual Book of ASTM Standards", Part 31, Water, 1980.

1980.
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APPENDIX C

Slug/Bail Test Data, Procedures and
Calculations for the Unconfined Aquifer (Stratum B)
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APPENDIX C

Slug/Bail Test Data, Procedures and
Calculations for the Unconfined Aquifer (Stratum B)

Slug/bail tests were performed on the ten PVC wells installed
for the GWMMRI (MW-30,31,32,33,34,35,36,37,39 and 40). This
procedure involves dropping or removing a "slug" or volume that
displaces water instantaneously in the well. The change in
water level with time is recorded as the water level returns to
its original or static position. At the SDS site, PVC slugs
were used to displace a volume of water. In the 2-inch diameter
wells a solid 1-inch, 10 foot long piece of PVC was used. For
the 4-inch wells either a solid 2.5-inch diameter, 5 foot long
piece of PVC was used, or a hollow 3.25-inch diameter, 8-foot
long PVC slug was used. In most cases the larger slug was
utilized for the 4-inch wells because it displaced more water
and therefore had a longer recovery time. At most of the wells
the recovery was very fast (<15 seconds) and increasing the
recovery time would help increase the resolution of the data.
At each well location two to four tests were completed; data was
analyzed from the two or three best runs.

In order to have the hollow slug sink quickly in the water, it
was partially filled with clean sand (sterilized playground
variety). The sand was replaced with clean sand at each well.
At one location (MW-39), clean cat litter was used along with
sand inside the slug. The litter was wrapped in plastic and
taped closed inside the slug to avoid any contamination of the
well from the cat litter. The slug was lowered and raised out
of the well using nylon rope which was also changed between each
well. The slug itself was decontaminated by rinsing and wiping
it with distilled water, again between each location. Plastic
sheeting was placed around the well on the ground surface to
preclude the rope from getting dirty between different tests at
the same well.

Before each test the static water level was recorded with an
electronic water level marker. A pressure transducer was then
lowered into the well far enough below the depth where the slug
could hit the transducer. The transducer was connected to a
Hermit Environmental Data Logger (model SE1000B) which recorded
the changes in water level with time. The data logger was
started as soon as the slug was fully into or out of the water,
and it recorded water levels on a logarithmic scale. The log
scale yields more data points at the early part of the test when
the changes in water level tend to be the greatest. These data

C-l
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are printed out and supplied in this appendix. The transducer
and its cable were decontaminated between each well by
thoroughly rinsing it in distilled water and wiping it with
clean paper towels.
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READY

SE1000B
Environmental Logger

H'17 17H1

00000 Test* 2

INPUT It Level <F> TOC

%r

rf
£*
\*\

Reference 33.00
Scale factor 49.82
Offset 0.00

Step* 0 iixi? 16:59

Elapsed Time Value

0. 0000 37, 04-
0.0033 36.94

\ 0.0066 36.85
L 0.0099 36.75
K 0.0133 36.67

0.0166 36.61
0.0200 36.53-
0.0233 36.44

-x 0.0266 36.36

« iSS %:%-as . as-
s 0.0833 35.26
J 0.1000 35.04-

0.1166 34.33
0.1333 34.63
0.1500 ' 34.46-
0.1666 34.32
0-lf33 34. 19
0.2000 34.96-
0.2166 33.95
f-2333 33.33
0.2500 33.78*.
0.2666 33.72
0.2833 33.66
0.3000 33.59-
0.3166 33.53
0. 3333 33. 43
0.4167 33 33*rm ~r*wt wwi vw

0.5000 33.22-
0.5833 33.15
0.6667 33.12
0.7500 33.09-
0.8333 33.0?
0.9ifc7 33.06
1.0000 33.06-
1.0833 33.04
.1667 33.04
.2500 33.04
.3333 33.04
.4166 33.04
•5000 33.04
.5833 33.04

1.6667 33.03
1.7500 33.04
1.8333 33.04
1.9167 33.03
2.0000 33.03
2.5090 33.03
3. 0000 33. 03
3.5000 33.03
4.0000 33.03
4.5000 33.03
5.0000 33.03
5.5900 33.03
6.0000 33.03
6.5000 33.01
7.0000 33.03
7.5000 33.03O annr*8.0000 33.03
8.5000 33.03
|'00f0 33.03
9.5000 33.03

10.0000 33.03
END

SE1000B
Environmental Logger

.11/17 16:16

Unit* 00000 Test* 1

INPUT'1i Level <F> TOC

Reference
Scale factor
Offset

Step* 0 11/17

Elapsed Time

0.0000
8.6033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0508
0.0666
0.0833
0. 1000
0. 1166
0. 1333
0. 1500
0. 1666
0. 1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2633
0.3009
0.3166
0.3333
0.4167
w» 3900
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.JC67
1.2588
1.3333
1.4166
1.5009
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3. 5000
4.0000
4.5000
5.0000

END

33.09
49.82
0.00

16:10

Value

34.57 .
34.52 '
34.47
34.44
34.39
34.36
34.32-
34.28
34.27
34.24
34.19
34.05-
33.94
33.83-
33.73
33.66
33.59
33.53
33.47
33.42
33.37-
33.34
33.31
33.28 —
33.25
33.23
33.28-
33.18
33.17
33.11
33.07--

. 33.06
33.04
33.03
33.03

-33.01
33.01
33.01
33. £.1
33.01
33.01
33.01
33.01
33.01
33.01
33.01
33.01
33.01
33.01
33.01
33.01
33.01
33.00
33.00
33.00

READY V

SE1000B
Environmental Logger

11/17 16:07

Unit* 00000 Test* 0

INPUT 1» Level <F> TOC

0>
vl

Reference
Scale factor
Offset

Step* 0 11/17

Elapsed Time

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833
0. 1000
0.1166
0. 1333
0. 1500
0. 1666
0. 1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333- )
0.4167 '.
0.5000
0.5833
0.6667
0. 7500 .
0.8333 '
0.9167
1.0000
1.0333
1.1667
1.2500
1.3333
1.4166
1.5003
1.5333
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000

END
READV

33.00
49.82
0.00

16:02

Value

31.2817.744 t30.39 *i(n
33.00
34.25
32.55 '••"'
31.36
31.44-' --V '.'
32.08
32.33
32. 15 • " •
32.00
31.89- ' .'•
32.79
32.46
32.44-- •••••'
32.51
32.55
32.59- O'"0
32.63
32.66
32.70- .-> '"̂
32.73
32.74 . ,
32.77' (?•' •'
32.79
32.81
32.82- .
32.84
32.85
32.90
32.93- .
••32.95
32.96
32.96
32.96
32.98
32.98
33.00
32.98
32.98
32.98
32.98
32.98
32.93
32.98
32.98
32.93
33.00
32.93
32.98

C-28



to

READV

SE1000B
Environmental Logger

11/17 18J17

Unittt 05000 Test* 1

IHPUT ii Level <F> TOC

Reference
Scale factor
Offset

Step#;0 11/17

Elapsed Time

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833
0.1000
0.1166
0.1333
0.1509
0. 1666
0. 1833
0.2009
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7503
O.S333
0.9167
1.0000
1.0833
1.1667
.2500
.3333
.4166
.5000
.5833
.6667
.7500
.8333
.9167
2.0000
2.9300
3.0000
OB 5000

4.0Q00
4.5000
5.0000
5.5000
6.0009
OB 50@0

7.0000
END

36.91
49.82
0.00

18:10

Value

41.64-
41.56
41:45
41.40
41.34
41.29
41.21-
41.15
41.10
41.02-
40.98
40.68-
40.38
40.13
39.89-
39.69
39.50
39.31-
39.15
39.00
38.84-
38.71
38.59
38.48-
38.37
38.27
38. 18-
38*. 08
38.01
37.69
37.47--
37.31
37.22
37. 14
37.08
37.05
37.02-
36.93
36.97
36.97
36.95
36.95-
36.94
36.94
36.94
36.94
36.92
36.92
36.92
36.92
36.92
36.92
36.94
36.92
36.92
36.94
36.94
36.94
36.92

READV

M̂  SE1000B
Environmental Logger

11/17 18:01

Unittt 08000 Test# 0

INPUT is Level <F> TOC

END

Reference 36.91
Scale factor 49.82
Offset 0.00

Step* 0 11/17 17156

Elapsed Time Value

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0309
0.0333
0.0500
0.0666
0.0833
0. 1000
0.1166
8. 1333
0. 1300
@. 1666
0. 1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0. 3000
0.3166
0.3333
0.4167
0« 50@@
0.5833
0.6667
0.750*3
0.8333
0.9167
.0000
.0833
.1667
.2500
.3333
.4166
.5000
.5833
.6667
1.7500
1.8333
1.9167
2.9000
2.5009
3.0000
3.5000
4.0090

41.28-
41.21
41.17
41.10
41.06
40.98
40.87-
40.76
40.74
40.66-
40.63
40.35-
40.10
39.83
39.62-
39.40
39.23
39.06-
38.90
38.76
38.63-
33.51
38.38
38.29-
38.18
38.10
38.02"
37.94
37.88
37.61
37.41-
37.28
37.20
37.14
37.09
37.06
37.05
37.03
37.02
37.00
37.00
37.00
36.98
36.93
36.98
36.98
36.97
36.97
36.97
36.97
36.97
36.97
36.97
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./•nil;

READV

SE1000B
Environmental Logger

"—* 12J52

Unit# 00000 Test* 2

INPUT li Level CF> TOC

READY

SE1000B
Environmental Logger

11/18 12»35

Reference
Scale factor
Offset

Unit* 00000 Test« 1

INPUT i: Level CF> TOC

*>

42.09
49.82
0.00

Step* 0 ii/ia 12s41

Elapsed Time Value
0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0. 0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833
0. 1000
0.1166
0. 1333
0. 1500
0. 1666
0. 1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167aaaa, KK3CH9
.0833
.1667
.2500
.3333
.4166
. 5000
.5833
.6667
.7500
.8333
.9167

2.0000
2.5000
3.0000
3.5000
4.0000

> 4*5000
5.0000
5,5000
6.0000
6.5000
7.0000
7.5000
8.0000

i Q ^BtCUJkV9 vWCP

9.0000
9.5000

10.0000
END

46.93 H.S^
46.93
46.90
46.86
46.83
46.82
46.77-H.Wt
46.75
46.71* i *•.
46.69- a (00T*r • W f M 1 w

46.64» w • W^

46.50- !-\ iA\^W* WV ^ "' 1

46.36
46.24
46.09- H ')3
45.97
45.84 x
45. 73- "> l-A

45.62
45.51

* — \ - \
45.40- 'j -'J\
45.29
45.20
45.09 '..'V'
44.99*~ m & f

44.90 . „• * m tf^f *. ft. f^

44.82 --l-'J
44.73
44.65
44.27
43.96 - f.?3
43.67
43.45
43.25- 1 \(T^W » «aW 1 1 \\0

43.09
42. 95
42.84-A'"7$
42.73
42.63~*i • WW

42.57-O.M^
42.51«.46• ~W

42.42-0-33
«.37• VF

42.34
42.31-0-22-
«.27• mm*

42.26«. 23• fcW
42.16TJb • A W

42.12
42.10«. 10• AW

42.09
42.09
42.09
42.09~A • Vtr

42.09
42.09i^A • V v

42.09
42.09
42.09^fc • W^

42.09
42.09
42.09

Reference
Scale factor
Offset

Step* 0 11/18

Elapsed Time

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266

. 0.0300
0.0333
0.0500
0.0666
0.0833
0. 1000
0.1166
0. 1333
0. 1500
0. 1666
0. 1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2333
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167OAOA
• J0WWV

.0333

.1667

.2500

.3333

.4166

.5000

.5833

.6667

.7500

.8333

.9167
2.0000

' 2.5000
3.0000
3.5000
4.0000
•?• O000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
S anaa• QWVV

8.5000
9.0000
9.5000
10.0000

END

42.08
49.82
0.00

12125

Value

39.91- Z.n
35.44
33.15
34.89
37.20
36.64 . .,
35.36-̂
35.55
36.46 r ,„
36.40-C.U
36.01 n
39.17-2°U
39.40
39-42 , ,̂39.48"̂ W
39.56
39.64
39.72 7.>
39.88
39-86 ,(,39.92-2 w-
39.98
40.0540. n ••'/', •
40.16
40.20
40.27 ' ' <• '
40.31
40.36
40.58
48.75 '• • '
40.91
41.05
41.18- '
41.27
41.37
41.45-CMoJ,
41.52
41.57
41. 63 --0 1̂ 5
41.68
41.73
41. 76-0 ̂i.
41.79
41.82
41.84
41.87
41.89
41.98
41.98
42.81
42.03
42.04
42.04
42.06
42.06
42.08
42.08
42.08
42.08
42.09
42.09
42.09
42.09
42.09

• SE1000B
Environmental Logger

11/18 12:20

Unit* 00000 Test* 0

INPUT li Level CF>

Reference 42.08
Scale factor
Offset

0.0666
0.0833
0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000 .
0.5833

aa.08-

J. 7500

1-

i1:!!!

1.6667

1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000

8.0000
f.5000
9.0000
9.5000

10.0000

45.23

44.64

43.35
43.14-'. t

||

Jf'/J

-

42.09
42.11

42.11
42.11

--!-
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SE1009B
Environmental

H'18 15:83

Unit* 00000 Test* 1

INPUT is Level <F> TOC
i

Reference 38.51
Scale factor. 49.82
Offset ' 0.00

Step* 0 11/18 14:48

Elapsed Time Value i

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833
0. 1000
0.1166
0. 1333
0. 1500 '
0. 1666
0. 1833
0.2000
0.2166
0.2333
9.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5333
0.6667
0 • 7500
0. 8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3 • 5000
4.0000
4.5000
5.0000

5. 5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
a angg

9.5000
10.0000

END

43.10 ".:''
43.10
43.08 '
43.36
43.02
42.99
42.92- ;s .'.}
42.94 '
42.89
42.86- K/.̂
42.86
42.73- q 2.:
42.62
42.51 .
42.42- I-*'
42.31 '
42.22
42. 12 -3V

' 42.03 ,
41.93 . . .
41.85-* •'-"
41.76
41.68
41.60-.'-- °̂
41.52.
41-441 „ .,.
41.37-* ''o
41.30
41.22
40.89 -
40.61--' '
40.36
40.14
39.95- ! •!•
39.78
39.62
39.50- n- •'
39.37
39.28
39.18- ' '
39.10
39.04
38.99- 0̂ 'f
38.95
33.90
33.87- ?
33.34
38.80
33.79
38.71
33.65
33.62
33.60
38.58
38.57
38.55
38.55
33.54
38.54
33.54
38.52
33.52
38.52

~ ~ 33 .-52— ~
38.52

READV

SE1000B
Environmental Logger

11/18 14:59

Unittt 00000 Test* 0

INPUT li Level <F> TOC

Reference
Scale factor
Offset

38.61
49.82
0.00

Step* 0 11/13 14:33

Elapsed Time

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833
0. 1000
0.1166
0. 1333
0. 1500
0. 1666
0. 1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000

4.5000
5.0000
5.5000
6.0000
6.5000
-7r0000- -
7. 5000
8. 0000

8.5000
9.0000
9.5000
10.0000
12.0000

END

Value

37.36-
34.28
31.36
30.08
31.50
33.59
34.16-
33.18
32.36 ,
32.57- fc
33.21
35.76-̂
35.43
35.38
35.59-:
35.48
35.84
35.79-. .
35.92
36.00
36.20 - .-
36.36
36.18
36.31-
36.40 '
36.37
36.55-
36.53
36.67
36.89 ,
37.10- 1-i
37.27
37.41
37.54- 1.
37.65
37.74
37.82- i".
37.90
37.94
38.01- "-.
38.04
33.10
38.12- ')
38.18
33.20
38.21-
38.24
33.26
33.27 - -
38.35
33.40
33.45
33.46
38.48
33.50
38.51
38.53
33.54
38..5.4_
38.56
33.56
38.56
33.56
33.57
33.57
38.59

0>
M
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SEie0®B
Environmental Logger

li/18 16*89

Unit* 08080 Test* i\
IHPUT 1* Level <F> TQC

Reference
Scale factor
Offset

36.61
49.82
0.00

0.8000 «.»^3---
0.0833 4-1.84
0.0066 41.84
0.0099 41.79
0.0133 41.81
0.0166 41.76
9.0209 At *«-* n

0.0233
0.0266
0.0300
0.0333
e ftSftfi• WwVV

0.0666
0.0833
8. 1000
8.1166
8.1333
0. 1508
0. 1666
0. 1333
0.2090
0.2166
0.2333
0.2500
8.2666
0.2833
Q 'JE'AfjkA. O*3'3<S
0.3166
9.3333
P ^tl £•?,4lfcr
0.5000
8.5833
9.6667
0.7590
8.8333
0.9167Ionnoi. HrauQ
1.9333
1.1667
1.2508
1.3333
1.4166
1.5090
1.5833
1.6667
1.7500
1.8333
1.9167
2.0080
2 KftnA.5008
3 nanA.0000
3cnno.5030
4 ftffenA,WV@
4 IPAAA. SoWW
5 AAAM.63W3
5.5000
6 Atf%AA.0000
6.5000
7 j^ftftft.0000
7.5000
8 AAAn.0008

___— 8-5000- —
9.8009
9.5008

10.0008
12.8000

END

Ji'T* '̂T** * 1 V

41.67
41.62-5,0*
41.56
41.48- »", :
41.35.
41.28
41.09- f r'.
dA Qfi110.30
49.871
49.76- V;
40.66
40.55 , .
40.46- 'i.l-
40.36
40.27 i , .
40.17- 'J--J'
40.99
40.02 . .,.
39.92- i.:"
39.86
39.78
39.48
39.09- ;/'-•
38.82
38.57 , ,
38.37 - \- '
38.16
38.00 ,
37.85 - '
37.72
37'61 K „37.52-^"
37.42
37.34
37.28- O.t
37.22
37.16
37.11 -0>-
37.06
37.01
36.98
36.84
36.76
36.73
36.70
36.67
36.68
36.65
36.67
36.67'
36.65
36.65
36.67
36T65--
36.65
36.63
36.64
36.64

,

READV

SE18668
Logger

11/18 16-.12

Unit* 09000 Test# 0

IHPUT l! Level f.F> TOC

Reference
Scale factor
Offset

Step# 0 11/18

Elapsed Time

0.0000
0.0033
0.3066
0.0899
8.0133
0.0166
0.0208
0.0233
0.0266
0.0300
8.0333
0.0500
0.9666
0.8833
0.1000
0.1166
0. 1333
0. 1500
9.1666
0. 1833
0.2000
0.2166
0.2333
0.2509
8.2666
0.2833
0.3000 •
0.3166
0.3333
0.4167
0.5099
0.5833
8.6667
9.7500
0.8333
0.9167
1.U003
1.0833
1.1667
1.2508
1.3333
1.4166
1.5080
1.5833
1.6667
1.7560
1.3333
1.9167
2.0008
2.5900
3.3000
3.5000
4.0080
4.5009
5.0000
5.5000
6.0000
6.5000
7.0000
7.5008
8.0000
8.5000
9.0800
9.5009
10.0800
12.0300

END

36.62
49.82
0.08

15s 36

Value

29.65 <"'1 '
28.71
30.15
30.22
29.39
38.11
38.42-(.- ft
30.28
39.28 . .,
30.36- t-'l
30.34
38.45- ',
30.59
30.74 ,
30.86- •$
31.33
33.31
32.75- 1 '(
33.02
33.03
33. 17 - -. . •
33.27
33.36
33.42- - . '
33.52
33.61
33.68' . .
33.75
33.69 -
34. 16
34.43- .
34.68
34.39
34.99-
35.20
55.33
35.48- • '
35.55
35.72
35.66-r- /
35.36
35.94
35.99- '
36.05
36.10
36.14" '•> ••
36.17
36.22
36.25- V.
36.35
36.46
36.51
36.54
36.55
36.55
36.55
36.57
36.57
36.57
36.57
36.57
36.58
36.58
36.58
36.58
36.56

C-32



e/-

READV

SE1000B
Environmental Logger

11/19 09(50

Unitft 09080 Test* 1

INPUT 1« Level <F> TOC

Reference
Scale factor
Offset

Step* 0 11/18

Elapsed Time

0.0000
0.0033.2-
0.0066 "1
0.0099 .(-
0.0133.7
0.0166 .p
0.0200 ».-'
0.0233 M>
0.0266 ' -
0.0390 '1

0.0333 •).'
0.0500 i-2
0.0666 H.O
0.0833 t-
0.1000 *.''
0.1166 .N
8.1333 '
0.1500
0. 1666 i"
0. 1833 I)
0.2000 I/
0.2166 ••
8.2333
0.2500
0.2666 •
0.2833
8.3000 '
0.3166
0.3333 '•
0.4167 ?&
0.5000 •;--
0.5833 i'i
0.6667 ••
0.7500 "-
0.8333 '
8.9167 &
1.0000 t<>
1.0833 fc£
. 1667 10
.2500 7*
.3333 ^
.4166«
.5000
.5833^
.6667 ^

1.750010^
1.83331(0
1.9167
2.0000 OO
2.5000
N?» VWWW

3.5000
4.0000
4.5000
5.0000
5.5000 •
6.0000
6.5000
7.0000
7.5000
8.0000
8 ennn

• wvvw

9.0000
9.5008

10.0000

END

32.18
49.82

0.00

09(40

Value

37.00
37.02 q
37.00
36.97 H-
36.89 '
36.89 1
36.83-
36.78
36.81
36.78-
36.72 M
36.58-
36.47 N.
36.34 H
36.23-
36.12
36.01.
35.90-
35.81
35,70
35.60*
35.49
35.41
35.32'
35.22
35.15 :
35.05'
34.97
34.89 }
34.52 '
34.20-
33.92
33.68
33.46'
33.28
33.12
32.98-
32.87
32.77
32.68-
32.60
32.54
32.49 *
32.44
32.40
32.36-
32.33
32.30
32.29
32.21
32.19
32.18
32. 18
32.18
32.18
32.18
32.18
32.18
32.18
32.18
32.18
32.18
32.18
32.18
32.18

*j S V
,«
^*
T^

.71
M-f/S

ffii\,̂
i<\
•It!

W*

3
t%

,1)9

111

!.{»*

i.HZ

•i 1 1 j

J.'M .-
. ./•l-A
i-^ T

•

•7L

L^72.oi
l-tt1.50,
l-^b
,,ifl
. JfilL},«if
•> J>
&.I/1!

6 r *_
, '*

».f̂

< •? i• 0 .>!

6-^

READV
READV

SElf
Environmental Logger

11x18 09:31

Unit* 00000 Test* 0

INPUT 1: Level <F> TOC

Reference
Scale factor
Offset

Step* 8 11/13

Elapsed Time

0.0000
0.0033
0» vwOD

0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
B OeAfl). 9wvV
0.0666
0.0833
0.1000
0.1166
0.1333
0.1500
v« lOOO

0.1833
0.2000
0.2166
0.2333
0.2500
«• Z&oo
0.2833
0 *CAAAlOVVV
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0030
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1 . 5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4 gTCtAA

• wv«H9

5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0090
8.5000
9.8000
9.5000

10.0000
END

32.18
49.82
0.00

09! 21

Value

37.44 '*' -
37.38
37.33
37.36
37.32
37.25 „.
37.19-- "•
37.16
37.17
37.13
37.06 .
36.97-VV9
36.75
36.67
36.50- * •}
36.36
36.25
36.12- V-;:

36.01
35.90
35.79- ? .'
35.68
35.57
35.48 -i ,st>
35.38
35.29•re to _ ? , /><w^« lr o* w/

35.10
35.02
34.61
34.25"^.6-/
33.95
33.70
33.46- l./'f
33.28
33.10
32.96-Ci. ,-j
32.85
32.74
32.65- - - -
32.58
32.52
32.46-0 /'.
32.41
32.38
32.35
32.32
32.29
32.27
32.21
32.18
32.18
32.18
32.18
32.18
32.16
32.16
32.16
32.18
32.16
32.16
32.16
32.16
32.18
32.16

C-33
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APPENDIX D-l

Ground Water Contour Haps
of the Unconfined Aquifer (Stratum B)

11/85 through 2/88

Does



018798

ADDENDUM TO APPENDIX D-l

Summary of Gradient Calculations in the
Unconfined Aquifer Can Be Found in Table 3-11

D1-1



018799

MW-10
•13632

TOP OF DIKE

MW-5
134.20

EVAPORATION SYSTEM
EXTERIOR DIKE

(Deatroyed) INCINERATOR
• AREA

RIVER
STAGE =132.1

MW-19
• 138.40

MW-13

ROPERTY LINE

PRIVATE ROAD

NOTE MW-12 IS LOCATED 09 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK
BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD
STATION NOON READING PLUS
9.2 FJ.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
i 500

SCALE IN FEET

ERM-5outhwest, toe.
HOUSTON, TEXAS

FIGURE D1-1
GROUND WATER CONTQUR MAP

FOR WATER TABLE AQUIFER '

NOVEMBER 22, 1985

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD.TEXAS

NOTE: ELEVATIONS FROM APPENDIX 4E SOURCE CONTROL REMEDIAL INVESTIGATION. MARCH 1987.
D1-2

W.O. NO-
9I08B046 4/11/88



I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

01880O

EVAPORATION
EXTERIOR DIKE

INCINERATOR
• AREA TANKS

NOTE MW-12 IS LOCATED 0 9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK
BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT
IS EQUAL TO HEMPSTEAD
STATION NOON READING PLUS
9.2 FJ.

WATER LEVEL IN MW-5 IS
BELIEVED TO BE ERRONEOUS

AND IS IGNORED IN CONTOURING.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS

INDETERMINATE
WATER LEVELS IN FEET MSL

I 500

SCALE IN FEET

ERM-5ocithwest, Inc.
HOUSTON. TEXAS

FIGURE D1-2
GROUND WATER CONTpUR MAP

FOR WATER TABLE AQUIFER '

DECEMBER 6, 1985

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD, TEX AS

NOTE ELEVATIONS FROM APPENDIX 4E. SOURCE CONTROL REMEDIAL WVESTIGATION. MARCH 1987.
D1-3

W.O. NO.
9I08B047 4/11/88



0180V*

EVAPORATION SYSTEM
EXTERIOR DIKE

INCINERATOR
AREA

NOTE MW-12 IS LOCATED 09 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS
9.2 FT.

WATER LEVEL MEASUREMENTS
IN MW-6 AND MW-8 ARE

UNUSUALLY HIGH. AND MAY BE

ERRONEOUS.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
500

SCALE IN FEET

ERM-Southwest, Inc.
HOUSTON, TEXAS

FIGURE D1-3
GROUND WATER CONTQUR MAP

FOR WATER TABLE AQUIFER '

DECEMBER 13, 1985

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD.TEXAS

NOTE: ELEVATIONS FROM APPENDIX 4E, SOURCE CONTROL REMEDIAL INVESTIGATION, MARCH 1987. D1-4
W.O. NO.

9I08BC48 4/11/88



I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

018802

EVAPORATION SYSTEM
EXTERIOR DIKE

NOTE MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS

9.2 FT.

GRADIENTS .CALCULATED ALONG

LINE OF SECTION ARE INCLUDED

IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
500

SCALE IN FEET

ERM -Southwest, Inc.
HOUSTON. TEXAS

FIGURE D1-4
GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER '

DECEMBER 19, 1985

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD.TEXAS

NOTE: ELEVATIONS FROM APPENDIX 4E, SOURCE CONTROL REMEDIAL WVESTK3ATION. MARCH 1987. CONTOURS CORRECTED WHERE NECESSARY.
D1-5

W.O. NO-
9I08 BOZO 4/12/88



018803

MW-10
137.38

MW-26
137.33

MW-24I37.4I
MW-2S

MW-20

MW-22137.43
MW-29

MW-8
• 137.73

EVAPORATION SYSTEM
EXTERIOR DIKE

Destroyed) MW-

RIVER
STAGE
133.8

MW-19
• 140.45

MW-13

ROPERTY LINE

PRIVATE ROAD

NOTE MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF
PRIVATE ROAD AND CLARK
BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD
STATION NOON READING PLUS
9.2 FT.

GRADIENTS CALCULATED ALONG
LINE OF SECTION ARE INCLUDED
IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
i 500

SCALE IN FEET

ERM-5ocithw<zst, inc.
HOUSTON. TEXAS

FIGURE D1-5
GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER
JANUARY 3, 1986

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD.TEXAS

NOTE ELEVATIONS FROM APPENDIX 4E.SOURCE CONTROL REMEDIAL INVESTIGATION. MARCH 1987. CONTOURS CORRECTED WHERE NECESSARY. W.O. NO.
9(08 B02I 4/12/88



I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

018804

MW-10
• 137.43

MW-24
137.23

MW-20
MW-25
137.29 TOP OF DIKE

MW-29
137.28 MW-8

• 137.43

MW-21
137.29

MW-28 MW-6
137.48 •

EVAPORATION SYSTEM
EXTERIOR DIKE

MW-35
135.06
MW-1

MW-36

MW-37INCINERATOR
• AREA

RIVER
STAGE
133.1

MW-19

140.17

ROPERTY LINE

PRIVATE ROAD

NOTE: MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS
9.2 FT.

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED
IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
0 500

SCALE IN FEET

ERM-5ocithwest, Inc.
HOUSTON, TEXAS

FIGURE D1-6
GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER *
JANUARY 14, 1986

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD.TEXAS

NOTE: ELEVATIONS FROM APPENDIX 4E, SOURCE CONTROL REMEDIAL NVESTIGATION. MARCH 1987. D1-7 W.O. NO. 9I08B022 4/12/88



018805

MW-10

•137.23

MW-24
137.00

MW-20 TOP OF DIKE

MYV-29
137.12

MW-21
I37.IO MW-23 MW-28

EVAPORATI0TVSYSTEM
EXTERIOR OIK

MW-

MW-3S

MV/-1

• •136.98 MW-36
MTffc-17

r
Destroyed},^ MW INCINERATOR

• AREA

RIVER
STAGE:
153.2

MW-13

ROPERTY LINE

=*=PRIVATE ROAD

NOTE MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS
9.2 FT.

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED
IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
500

SCALE IN FEET

ERM-5outhwcst, Inc.
HOUSTON, TEXAS

FIGURE D1-7

GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER *

FEBRUARY 7,1986

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD,TEXAS

NOTE: ELEVATIONS FROM APPENDIX 4E, SOURCE CONTROL REMEDIAL INVESTIGATION, MARCH 1987. CONTOURS CORRECTED WHERE NECESSARY.—
D1-8

W.O. NO.
9I08B023 4/12/88



018806

MW-24
137.61

MW-20

EVAPORATION
EXTERIOR DIKE

MW-3'34-27
5 • MW-34

NOTE MW-12 IS LOCATED 0.9 MILES

SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS

9.2 FT.

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED
IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS.
INDETERMINATE

WATER LEVELS IN FEET MSL
0 500

SCALE IN FEET

ERM-jouthwest, Inc.
HOUSTON. TEXAS

FIGURE D1-8
GROUND WATER CON! OUR MAP

FOR WATER TABLE AQUIFER "

MARCH 21, 1986
SHERIDAN DISPOSAL SERVICES

HEMPSTEAD.TEXAS
NOTE: ELEVATIONS FROM APPENDIX 4E, SOURCE CONTROL REMEDIAL INVESTIGATION, MARCH 1987.

D1-9
W.O. NO.

9I08 B024 4/12/88



I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

018807

MW-2-4
137.10

MW-20

INCINERATOR • MW-38
AREA TANKS

NOTE MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS

9.2 FT.

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED

IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
0 • 500

SCALE IN FEET

ERM-JSouthwcst, Inc.
HOUSTON, TEXAS

FIGURE D1-9
GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER '

APRIL 24,1986
SHERIDAN DISPOSAL SERVICES

HEMPSTEAD.TEXAS

NOTE: ELEVATIONS FROM APPENDIX 4E. SOURCE CONTROL REMEDIAL INVESTIGATION, MARCH 1987.
D1-10

W.O. NO.
9I08B025 4/12/88



018808

137.26
MW-25

TOP OF DIKE

137.24
MW-29 MW-31

MW-SMw-a
• 137.23

MW-21
137.29

MW-28 MW-6
137.284

MY/-7 A

uw 91
13726137.26

EVAPORATION SYSTEM
EXTERIOR DIKE

-17
r
Destroyed) MW- INCINERATOR

RIVER
STAGE:
135.3

MW-19
I40.0I

ROPERTY LINE

PRIVATE ROAD

NOTE MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS
9.2 FT.

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED
IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
I 500

SCALE IN FEET

ERM-5outhwcst, inc.
HOUSTON, TEXAS

FIGURE D1-10

GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER *

MAY 9,1986
SHERIDAN DISPOSAL SERVICES

HEMPSTEAD.TEXAS

NOTE ELEVATIONS FROM APPENDIX 4E. SOURCE CONTROL REMEDIAL INVESTIGATION, MARCH 1987. W.O. NO.
9I08B026 4/12/88
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018809

MW-26
137.68
MW-24

EVAPORATION
EXTERIOR DIKE

INCINERATOR
• AREA

NOTE MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS

9.2 FT.

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED

IN TABLE.

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
0 500

SCALE IN FEET

ERM-Southwest, inc.
HOUSTON. TEXAS

FIGURE D1-11
GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER '

JUNE 11, 1986

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD.TEXAS

NOTE: ELEVATIONS FROM APPENDIX 4E, SOURCE CONTROL REMEDIAL INVESTIGATION. MARCH 1987.
D1-12

W.O. NO.
9I08B027 4/12/88



018810

MW-10
• 138.3

MW-26
138.17
MW-24138.39

MW-2S
TOP OF DIKEMW-20

MW-22138.25
MW-29

MW-8
• 138.5

MW-21
138.44 MW123 MW-28

EVAPORATION SYSTEM
EXTERIOR DIKE

MW-3136-5

• MW-34

INCINERATOR
AREA

RIVER
STAGE:
135.3

MW-19
• I40.8

PRIVATE ROAD

NOTE MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD
STATION NOON READING PLUS

9.2 FT.

GRADIENTS CALCULATED ALONG
LINE OF SECTION ARE INCLUDED

IN TABLE.

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
0 500

SCALE IN FEET

ERM-5ocithwest, inc.
HOUSTON. TEXAS

FIGURE D1-12
GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER *

JULY 15, 1986

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD.TEXAS

NOTE ELEVATIONS FROM APPENDIX 4E. SOURCE CONTROL REMEDIAL INVESTIGATION. MARCH 1987.
01-13 W.O. NO.

9I08B028 4/12/88
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018811

MW-e
137.4*

MW-7A

EVAPORATION
EXTERIOR DIKE

INCINERATOR
• AREA

NOTE. MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS

9.2 FT.

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED

IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL-IS
INDETERMINATE

WATER LEVELS IN FEET MSL
i 500

SCALE IN FEET

ERM-5ocithwest, Inc.
HOUSTON. TEXAS

. FIGURE D1-13

GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER
AUGUST 18, 1966

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD,TEXAS

NOTE: ELEVATIONS FROM APPENDIX 4E, SOURCE CONTROL REMEDIAL INVESTIGATION, MARCH 1987. D1-14 W.O. NO.
9I08 8029 4/12/88
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018812

MW-27

TOP OF DIKE

MW-30 \ MW-4
± MW-31 9

v MW-5

MW-32

MW-26
137.68

MW-24

EVAPORATION SYSTEM
EXTERIOR DIKE

RIVER
STAGE
136.4

f

NOTE: ELEVATIONS FROM APPENDIX 4E, SOURCE CONTROL REMEDIAL INVESTIGATION. MARCH 1987.
D1-15

NOTE MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS

9.2 FT.

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED

IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
0 500

SCALE IN FEET

ERM-5outtiwest. Inc.
HOUSTON. TEXAS

FIGURE D1-14
GROUND WATER CONTOUR

MAP FOR WATER
TABLE AQUIFER
SEPTEMBER IB, 1986

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD,TEXAS

W.O. NO. 9I08BOI9 4/12/88



018813

138.96
MW-10

MW-26
I39.0I

MW-24
TOP OF DIKEMW-20

MW-22
MW-29
139.05

13952
MW-8

MW-21
139.07 MW-23

139.04

EVAPORATION SYSTEM
EXTERIOR DIKE MWH18

W-3I4I.08

MW-34

MW-36
I43JOO

MW-37INCINERATOR
• AREA

RIVER
STAGE
145.7

142.49
MW-19

MW-13

ROPERTY LINE

PRIVATE ROAD

NOTE MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS

9.2 FT.

GRADIENTS CALCULATED ALONG
LINE OF SECTION ARE INCLUDED

IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
500

SCALE IN FEET

ERM-5ocithWQSt, Inc.
HOUSTON. TEXAS

FIGURE D1-21
GROUND WATER CONTOUR

MAP FOR WATER
TABLE AQUIFER

MARCH 9, 1987
SHERIDAN DISPOSAL SERVICES

HEMPSTEAD.TEXAS

D1-22
W.O. NO. 9I08BOI2 4/12/88



018814

137.99
MW-10

MW-26
137.84
MW-24

OP OF DIKEMW-20

MW-22137.82
MW-29

MW-S
13659

138.05
MW-21

MW-23
138.07

137.84 /
MW-J6

EVAPORATION SYSTEM
EXTERIOR DIKE

-17 } \

Destroyed) MW INCINERATOR
• AREA

139.14
MW-15 RIVER

STAGE
141.2

140.52
MW-19

ROPERTY LINE

PRIVATE ROAD

NOTE MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK
BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT
IS EQUAL TO HEMPSTEAD
STATION NOON READING PLUS
9.2 FT.

GRADIENTS CALCULATED ALONG
LINE OF SECTION ARE INCLUDED

IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
0 500

SCALE IN FEET

ERM-5outhwcst, Inc.
HOUSTON, TEXAS

FIGURE D1-15
GROUND WATER CONTOUR

MAP FOR WATER
TABLE AQUIFER
OCTOBER 27,1986

SHERIDAN DISPOSAL SERVICES
HEMPST EAD,TEXAS

NOTE: ELEVATIONS FROM APPENDIX 4E. SOURCE CONTROL REMEDIAL INVESTIGATION. MARCH 1987.
D1-16

W.O.NO.
9I08BOI8 4/12/88
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018815

MW-10
138.13 •

137.97
MW-27

MW-30
4 MW-31

138.16
MW-21

MW-23
138.17

136.84
MW-16

EVAPORATION SYSTEM
EXTERIOR DIKE

Destroyed) MW-

RIVER
STAGE
140.4

ROPERTY LINE

PRIVATE ROAD

MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD
STATION NOON READING PLUS

9.2 FT.

GRADENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED

IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
Q 500

SCALE IN FEET

ERM-5ocithwest, Inc.
HOUSTON, TEXAS

FIGURE D1-16
GROUND WATER CONTOUR

MAP FOR WATER
TABLE AQUIFER
NOVEMBER 28,1986

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD,TEXAS

NOTE: ELEVATIONS FROM APPENDIX 4E, SOURCE CONTROL REMEDIAL INVESTIGATION, MARCH 1987.
D1-17

W.O. NO.
9I08BOI7 4/12/88



018816

138.59
MW-25

TOP OF DIKE

MW-29
138.48

141.83
MW-1

INCINERATOR
• AREA

140.95
MW-1 5 RIVER

STAGE
142.9

MW-13

ROPERTY LINE

PRIVATE ROAD

NOTE. MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS
9.2 FT.

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED
IN TABLE.

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
500

SCALE IN FEET

ERM-5outhwcst, Inc.
HOUSTON. TEXAS

FIGURE D1-17

GROUND WATER CONTOUR
MAP FOR WATER
TABLE AQUIFER
JANUARY 2, 1987

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD,TEXAS

NOTE: ELEVATIONS FROM APPENDIX 46 SOURCE CONTROL REMEDIAL MVESTIGATION. MARCH 1987.
D1-18

W.O. NO.
9I08BOI6 4/12/88



018817

138.70
MW-10

MW-26
138.73

MW-24138.79
MW-2S

TOP OF DIKE

MW-21
138.81

138.45
MW-16

EVAPORATION SYSTEM
EXTERIOR DIKE

MW-36
D8.35

MW-37
Destroyed) MW- INCINERATOR

• AREA

RIVER
STAGE
138.1

ROPERTY LINE

PRIVATE ROAD

NOTE: MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS

9.2 FT.

GRADIENTS CALCULATED ALONG
LINE OF SECTION ARE INCLUDED

IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
500

SCALE IN FEET

ERM-5ocittiwest, Inc.
HOUSTON. TEXAS

FIGURE D1-18
GROUND WATER CONTOUR

MAP FOR WATER
TABLE AQUIFER
JANUARY 22,1987

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD, TEXAS

D1-19I
W.O. NO. 9I08BOI5 4/12/88



I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

018818

138.70
MW-10

MW-26
138.75

MW-24138.85
MW-25

TOP OF DIKEMW-20

MW-22

-8139.21

139.41
MW-6MW-21

138.83 MW-23
138.84

137.80
MW-16

EVAPORATION SYSTEM
EXTERIOR DIKE

17
r
Destroyed) MW

MW-36
137.68

MW-37INCINERATOR
• AREA.

RIVER
STAGE
137.7

MW-15
138.48*

141.70
MW-19

MWr13

ROPERTY LINE

PRIVATE ROAD

NOTE: MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BPAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS

9.2 FT.

GRADIENTS CALCULATED ALONG

UNE OF SECTION ARE INCLUDED

IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
I 500

SCALE IN FEET

ERM-5oathwest, Inc.
HOUSTON, TEXAS

FIGURE D1-19
GROUND WATER CONTOUR

MAP FOR WATER
TABLE AQUIFER
FEBRUARY 5, 1987

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD, TEXAS

D1-20
W.O. NO.

9I08BOI4 4/12/88



018819

138.83
MW-10

MW-26
I38.8I

MW-24138.85
MW-25

TOP OF DIKE 137.56
MW-4

V MW-31

MW-5 138.02

MW-23
138.83

137.09
MW-16

EVAPORATION SYSTEM
EXTERIOR DIKE

INCINERATOR
• AREA

MW-1!
38.04f

I4I.57
MW-1 9

ROPERTY LINE

PRIVATE ROAD

NOTE MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS

9.2 FT.

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED
IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
0 500

SCALE IN FEET

ERM-5outhwest, Inc.
HOUSTON. TEXAS

FIGURE D1-20
GROUND WATER CONTOUR

MAP FOR WATER
TABLE AQUIFER
FEBRUARY 23, I987

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD.TEXAS

D1-21
W.O. NO- 9I08BOI3 4/12/88



018820

139. IT
MW-10

MW-26
139.21
MW-24139.31

MW-2S
TOP OF DIKEMW-20

MW-22

138.92
MW-4

139.31
MW-29 I39.8T

MW-8

139.30
MW-21

I4O.45
MW-16

EVAPORATION SYSTEM
EXTERIOR DIKE

140.83
MW-1

MTNL-17
r
Destroyed) MW

140.83
MW-16 RIVER I

STAGE: I
140.7

142.84
MW-19

MW-13

ROPERTY LINE

PRIVATE ROAD

MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS
9.2 FT.

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED

IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
500

SCALE IN FEET

ERM-5ocithwest, Inc.
HOUSTON. TEXAS

FIGURE D1-22
GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER *

MARCH 23,1987
SHERIDAN DISPOSAL SERVICES

HEMPSTEAD,TEXAS

D1-23
W.O. NO.

9I08BOII 4/12/88



018821

MW-10

139.39

MW-26
139.4
MW-24139.48

MW-25
TOP OF DIKEMW-20

MW-22

MW-8

139.50
MW-29

MO.03
MW-6

MW-23
139.48

138.11
MW-16

EVAPORATION SYSTEM
EXTERIOR DIKE

137.49
MW-1

(Destroyed) MW INCINERATOR
• AREA

138.47
MW-1 5 RIVER

STAGE
136.1

142.44
MW-19

MW-13

ROPERTY LINE

PRIVATE ROAD

NOTE MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD
STATION NOON READING PLUS

9.2 FT.

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED

IN TABLE.

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
500

SCALE IN FEET

ERM-5outhwcst, Inc.
HOUSTON. TEXAS

FIGURE D1-23
GROUND WATER CONTOUR

MAP FOR WATER
TABLE AQUIFER

APRIL 6, I987
SHERIDAN DISPOSAL SERVICES

HEMPSTEAD .TEXAS

D1-24
W.O. NO.

9108 BOIO 4/12/88



018822

MW-26
139.43

MW-24139.47
MW-25

TOP OF DIKEMW-20

MW-22139.5!
MW-29 MW-31

MW-5
138.83

MW-B
139.71

MW-21
139.47 V^

^P139.45

EVAPORATION SYSTEM
EXTERIOR DIKE 18

MW-3 l37-6

MW-34

Destroyed) I MW- INCINERATOR
AREA

RIVER
STAGE
135.8

MW-1S
38.15

MW-13

ROPERTY LINE

PRIVATE ROAD

MW-12 IS LOCATED 09 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TQ HEMPSTEAD

STATION NOON READING PLUS
9.2 FT.

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED
IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
I 500

SCALE IN FEET

ERM-Southwest. Inc.
HOUSTON. TEXAS

FIGURE D1-24

GROUND WATER CONTOUR MAP
FOR WATER TABLE AQUIFER "

APRIL 21. 1987
SHERIDAN DISPOSAL SERVICES

HEMPSTEAD,TEXAS

01-25
W.O. NO.

9I08B030 4/12/88



018823

MW-10
• 139.43

MW-26

MW~24 139.21
139.24
MW-2S

TOP OF DIKE
MW-4

* 137.70MW-29
139.28

\ 139.18
MW-28MW-21

139.25 MW-23
139.28

MW-16
J Jp 135.62
T WMW-18
IW-3 135.54

EVAPORATION SYSTEM
EXTERIOR DIKE

MW-36
135.1

MW-37
Destroyed) INCINERA

• AREA

RIVER
STAGE:
131.7

MW-13

ROPERTY LINE

PRIVATE ROAD

NOTE MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

• BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTE.AD

STATION NOON READING PLUS

9.2 FT.

GRADIENTS CALCULATED ALONG
LINE OF SECTION ARE INCLUDED

IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
I 500

SCALE IN FEET

ERM-5ocithwest, Inc.
HOUSTON. TEXAS

FIGURE D1-25

GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER *

MAY 5, 1987
SHERIDAN DISPOSAL SERVICES

HEMPSTEAD,TEXAS

D1-26
W.O. NO.

9108 B03I 4/12/88



O18824

MW-10
• 13930

139.49
MW-20 TOP OF DIKE

MW-4
MW-31 w 137.07

MW
MW-29
138.90 MW-8

• 138.73
138.42

MW-28 MW-6MW-21
139.09 MW-23

138.91

MW-16
134.62VAPORATION SYSTEM

EXTERIOR DIKE

MTfc-17
rl
Destroyed) ,3MB36

MW-37INCINERATOR
AREA

RIVER
STAGE:
133.3

ROPERTY LINE

PRIVATE ROAD

MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT
IS EQUAL TO HEMPSTEAD
STATION NOON READING PLUS
9.2 FT.

GRADIENTS CALCULATED ALONG
LINE OF SECTION ARE INCLUDED
IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
I 500

SCALE IN FEET

ERM-5outhwcst, Inc.
HOUSTON. TEXAS

FIGURE 01-26
GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER *
MAY 20, 1987

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD.TEXAS

W.O. NO. 9108 8032 4/12/88



018825

MW-10
• 139.42

139.21
MW-24139.33

MW-25
TOP OF DIKE

139.30
MW-29

MW-8
• 139.74

140.11
-28 MW-6W-21

139.26

EVAPORATION SYSTEM
EXTERIOR DIKE

Destroyed) MW-3 INCINERATOR
• AREA

RIVER
STAGE:
150.6

ROPERTY LINE

PRIVATE ROAD

NOTE MW-12 IS LOCATED 0.9 MILES

SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD
STATION NOON READING PLUS

9.2 FT.

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED

IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
I 500

SCALE IN FEET

ERM-5ocithwest, Inc.
HOUSTON. TEXAS

FIGURE D1-27
GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER '

JUNE 10, 1987

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD,TEXAS

W.O. NO.
9108 8033 4/12/88



018826

MW-10
139.77

MW-24
139.67

MW-20
MW-2S
139.83 v TOP OF DIKE

MW-8
140.51

MW-21
139.78

MW-16
144.36EVAPORATION SYSTEM

EXTERIOR DIKE

Destroyed) INCINERATOR
• AREA

RIVER
STAGE:
148.2

MW-19
143.77

ROPERTY LINE

PRIVATE ROAD

NOTE MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF
PRIVATE ROAD AND CLARK
BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT
IS EQUAL TO HEMPSTEAD
STATION NOON READING PLUS
9.2 FT.

GRADIENTS CALCULATED ALONG
LINE OF SECTION ARE INCLUDED
IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
I 500

SCALE IN FEET

ERM-5ocithwest, Inc.
HOUSTON. TEXAS

FIGURE D1-28
GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER "
JUNE 23, 1987

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD.TEXAS

D1-29
W.O. NO-

9I08B034 4/12/88
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018827

MW-10
• 140.08

MW-24
140.30

MW-20
MW-2S
140.31 v TOP OF DIKE

MW-29
140.33 MW-_8

141.08 •
MW-21
140.34

EVAPORATION SYSTEM
EXTERIOR DIKE

MW-35

jOTMW-1

Destroyed) MW NCINERATOR
AREA

RIVER
STAGE
140.3

MW-13

ROPERTY LINE

PRIVATE ROAD

MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK
BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT
IS EQUAL TO HEMPSTEAD
STATION NOON READING PLUS
9.2 FT.

GRADIENTS CALCULATED ALONG
LINE OF SECTION ARE INCLUDED
IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
0 500

SCALE IN FEET

ERM-5outhwcst, Inc.
HOUSTON. TEXAS

FIGURE D1-29
GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER "
JULY 15, 1987

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD,TEXAS

D1-30
W.O. NO.

9I08B035 4/12/88
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018828

MW-24
140.51

MW
MW-25

I40.5S v TOP OF DIKE

MW-23
140.59

EVAPORATION SYSTEM
TERIOR DIKE

Destroyed) INCINERATOR
• AREA

RIVER
STAGE:
137.8

143.80
MW-19

MW-13

ROPERTY LINE

PRIVATE ROAD

NOTE MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS

9.2 FT.

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED
IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
i 500

SCALE IN FEET

ERM-5ocithwest, Inc.
HOUSTON, TEXAS

. FIGURE D1-30
GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER *

JULY 30, 1987
SHERIDAN DISPOSAL SERVICES

HEMPSTEAD,TEXAS

D1-31
W.O. NO.

9108 B036 4/12/88
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018829

MW-10
• 140.46

MW-26
140.47
MW-24

TOP OF DIKE^

MW-30

MW-25
I40.50N

MW-29
140.52 MW-8

• 140.69

MW-21
140.47 MW-28 MW-6

140.71
MW-7A

MW-23
140.91

VAPORATION SYSTEM
EXTERIOR DIKE

Destroyed) INCINERATOR
• AREA

RIVER
STAGE
134.8

ROPERTY LINE

PRIVATE ROAD

NOTE MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS

9.2 FT.

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED
IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS -
INDETERMINATE

WATER LEVELS IN FEET MSL
500

SCALE INJEET

ERM<5ocittiwest, Inc.
HOUSTON. TEXAS

FIGURE D1-31
GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER *

AUGUST 13, 1987*

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD.TEXAS

D1-32
W.O. NO.

9I08B037 4/12/88
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018830

MW-10
• 140.42

MW-26
>I40.26
MW-24MW-25

140.27 TOP OF DIKE
MW-4

uuj *• ^ I38.TT
"<i

MW-6
MW-29
140.12

-23 MW-28

EVAPORATION SYSTEM
EXTERIOR DIKE

MW-2

MW-35
I3&83
MW-1

Destroyed) MW INCINERATOR

RIVER
STAGE:
132.5

MW-16
37.02*

MW-13

ROPERTY LINE

PRIVATE ROAD

NOTE: MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF
PRIVATE ROAD AND CLARK
BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT
IS EQUAL TO HEMPSTEAD
STATION NOON READING PLUS
9.2 FT. .

GRADIENTS CALCULATED ALONG
LINE OF SECTION ARE INCLUDED
IN TABLE -

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

'SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
0 500

SCALE IN FEET

ERM-5ocithwest, Inc.
HOUSTON. TEXAS

. FIGURE D1-32
GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER ~
V " AUGUST 26, 11987

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD,TEXAS

D1-33
W.O. NO.

9I08 B038 4/12/88
*



018831

MW-24
139.87

MW-20

EVAPORATION
EXTERIOR DIKE

NOTE MW-12 IS LOCATED 0.9 MILES

SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS

9.2 FT.

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED

IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
> 500

SCALE IN FEET

ERM-5<xithwest, Inc.
HOUSTON, TEXAS

FIGURE D1-33
GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER "

SEPTEMBER 16, 1987

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD.TEXAS

D1-341
W.O. NO-

9I08B039 4/12/88



018832

MW-10

•139.95

MW-24
139.67

MW-20
MW-25
I39.58N TOP OF DIKE

MW-29
139.59

/ \ I39.2/

MW-23 MW~28

MW-

isaso
MW-6MW-21

139.56

EVAPORATION
EXTERIOR DIKE

MW-34
133.64

|MW-35
133.29
MW.-1

Destroyed) INCINERATOR
AREA

RIVER
STAGE:
130.9

MW-13

ROPERTY LINE

PRIVATE ROAD

NOTE MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS

9.2 FT.

GRADENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED

IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
I 500

SCALE IN FEET

ERM-Southwest, inc.
HOUSTON. TEXAS

FIGURE D1-34

GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER "
SEPTEMBER 30,1987

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD.TEXAS

DI-35
W.O. NO.

9108 B040 4/12/88
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018833

MW-24
I3&27

MW-20
MW-25
I3&2I TOP OF'DIKE

138.73 ,38.03

MW-J6
EVAPORATION
EXTERIOR DIKE

W-3 133.23

Destroyed) INCINERATOR
• AREA

RIVER
STAGE
128.8

MW-13

ROPERTY LINE

PRIVATE ROAD

NOTE MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS

9.2 FT.

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED
IN TABLE.

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
0 500

SCALE IN FEET

ERM-Southwest, Inc.
HOUSTON, TEXAS

FIGURE D1-35

GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER '

OCTOBER 13,1987
SHERIDAN DISPOSAL SERVICES

HEMPSTEAD.TEXAS

D1-36
W.O. NO-

9I08B04I 4/12/88
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018834

MW-10

•139.54

MW-24
139.05

MW-20 TOP OF DIKE

MW-29
isaoe

MW-21
139.02 W-23

I3a98

132.76
MW-16

EVAPORATION SYSTEM
EXTERIOR DIKE

Destroyed) INCINER
• AREA

RIVER
STAGE:
129.4

MW-13

ROPERTY LINE

PRIVATE ROAD

NOTE: MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS
9.2 FT.

GRADIENTS CALCULATED ALONG
LINE OF SECTION ARE INCLUDED

IN TABLE.

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS '
INDETERMINATE

WATER LEVELS IN FEET MSL
500

SCALE IN FEET

ERM-5ocithwest, Inc.
HOUSTON, TEXAS

FIGURE D1-36
GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER *
OCTOBER 23,1987

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD.TEXAS

D1-37
W.O. NO.

9108 BO42 4/12/88
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018835

MW-10

•139.29

TOP OF DIKE

MW-29
138.71

MW-23
138.66

9
1323?W-i e

EVAPORATION SYSTEM
EXTERIOR DIKE

• MW-34
I32.00A

RIVER
STAGE
129.4

ROPERTY LINE

PRIVATE ROAD

NOTE MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS

•9.2 FT.

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED

IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
0 500

SCALE IN FEET

ERM-5ocithwest, Inc.
HOUSTON. TEXAS

FIGURE D1-37
GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER

NOVEMBER 10,1987

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD,TEXAS

D1-38
W.O. NO. 9I08B043 4/12/88



018836

EVAPORATION SYSTEM
EXTERIOR DIKE

INCINERATOR
A R E A

NOTE MW-12 IS LOCATED 0 9 MILES

SOUTH AT -INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS

9.2 FT:

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED
IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
-CONFINED AQUIFER

SCREEN INTERVAL IS .
INDETERMINATE

WATER LEVELS IN FEET MSL
500

SCALE IN FEET

EiU1-5outhwest, Inc.
HOUSTON, TEXAS

FIGURE D1-38

GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER

NOVEMBER 18, 1987

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD,TEXAS

D1-39
W.O. NO.

9IO8BC49 4/11/88



018837

MW-26
13&33

MW-24
TOP OF DIKE

Mw-a
137.76

137.14
M'W-28 MW-6

EVAPORATION SYSTEM
EXTERIOR DIKE

Destroyed) INCINERATOR
TANKS (

134.32

MW-19
140.08 O

PRIVATE ROAD

NOTE MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK
BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT
IS EQUAL TO HEMPSTEAD
STATION NOON READING PLUS
9.2 FT:

GRADIENTS CALCULATED ALONG
LINE OF SECTION ARE INCLUDED
IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AOUIFE3

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
0 500

SCALE IN FEET

ERM-5outhwGst, inc.
HOUSTON. TEXAS

FIGURE D1-39
GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER
DECEMBER 2. 1987

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD.TEXAS

D1-4Q
W.O. NO.

9I08 BC50 4/11/88
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018838

EVAPORATION
EXTERIOR DIKE

NOTES

WATER LEVEL IN MW-38 IS

BELEVED TO BE ERRONEOUS

AND IS IGNORED IN CONTOURING.

MW-12 IS LOCATED 0.9 MILES

SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD

RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS
9.2 FT:

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED
IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE ACUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
500

SCALE IN FEET

ERM-5outhw<2st. Inc.
HOUSTON, TEXAS

FIGURE 01-40
GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER

DECEMBER 23. 1987
SHERIDAN DISPOSAL SERVICES

HEMPSTEAD.TEXAS

D1-41
W.O. NO.

9I08BC51 4/11/88
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018839

MW-10
•138.80

MW-26
138.32

MW-24138.15
MW-25

TOP OF DIKEMW-20

MW-22
MW-4

0135.59uw
"•135*3

MW-5MW-8
fll38£3
\ 137.77

-281 MW-6

MW-7A

MW-32
•135.3!MW-21

138J5 MW-23
13&32

EVAPORATION SYSTEM
EXTERIOR DIKE

MW-34
13X80

MW-1
•1
MW-36

Destroyed) INCINERATOR .
AREA

RIVER
STAGE:
131.7

ROPERTY LINE

PRIVATE ROAD

NOTE MW-12 IS LOCATED 0.9 MILES

SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS

9.2 FT:

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED

IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AOUIFE3

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
i 500

SCALE IN FEET

ERM-5outhwest, Inc.
HOUSTON. TEXAS

FIGURE D1-41

GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER

JANUARY 6, 1988

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD,TEXAS

D1-42
W.O. NO-

9I08BC52 4/11/88
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018840

MW-10
• 138.74

MW-26
138.17

MW-2413821
MYV-25

TOP OF DIKEMW-20

MW-2213822
MW-29

MW-8
• 137.79

\ 137.41
MW-28 MW-6MW-21

137.96 MW-23
138.17

EVAPORATION SYSTEM
EXTERIOR DIKE

MW-2

MW-35

MW-1
•13&0
MW-36

INCINERATO

RIVER
STAGE

130.8

MW-19
•140.58

P R O P E R T Y LINE

PRIVATE ROAD

MW-12 IS LOCATED 09 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS
9.2 FT:

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED
IN TABLE.

V/ELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS

INDETERMINATE
WATER LEVELS IN FEET MSL

500

SCALE IN FEET

ERM-Southwest, Inc.
HOUSTON, TEXAS

FIGURE D1-42

GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER
JANUARY 19, 1988

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD,TEXAS

D1-43
W.O. NO-

9108 B053 4/11/88



018841

_ If

»

EVAPORATION SYSTEM
EXTERIOR DIKE

MW-13

ROPERTY LINE

PRIVATE ROAC

NOTE MW-12 IS LOCATED 09 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD

BRAZOS RIVER STAGE HEIGHT

is EQUAL TO HEMPSTEAD
STATION NOON READING PLUS
9.2 FT:

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED
IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
i 500

SCALE IN FEET

ERM-5outhwcst. Inc.
HOUSTON. TEXAS

FIGURE D1-43
GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER

FEBRUARY 11, 1988
SHERIDAN DISPOSAL SERVICES

HEMPSTEAD.TEXAS

D1-44I
W.O. NO- 9I08 BC54 4/11/88
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018842

/A/ f MW-

MW-26
137.63

MW-2*

<-^>

EVAPORATION
EXTERIOR DIKE

MW-13

ROPERTY LINE

NOTE MW-12 IS LOCATED 09 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD

E°AZQS RIVER STAGE HEIGHT
IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS
9.2 FT:

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED
IN TABLE.

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS .

INDETERMINATE

WATER LEVELS IN FEET MSL
500

SCALE IN FEET

ERM-5outhwest, Inc.
HOUSTON. TEXAS

FIGURE D1-44
GROUND WATER CONTOUR MAP

FOR WATER TABLE AQUIFER

FEBRUARY 26, 1988
SHERIDAN DISPOSAL SERVICES

HEMPSTEAD, TEXAS

W.O. NO-
D1-45 9I08BC55 4/11/88



018843

APPENDIX D-2

Calculations of Gradients
in the Unconfined Aquifer

O066



018844

APPENDIX D-2

Date

12/19/85

01/03/86

01/14/86

02/07/86

03/21/86

04/24/86

05/09/86

06/11/86

07/15/86

08/18/86

09/18/86

10/27/86

11/28/86

Line*

A
B
C

A

A

A
B
C

A
B

A

A

A
B
C

A
B

A

A

A
B
C

Heicrht
(Feet)

3
3
3

3

4

2
2
3

4
2

5

3

4
4
4

3
2

3

3

1
2
2

Length
(Feet)

667
1200
1729

1867

2167

467
1000
1733

1800
1367

2133

1767

725
1625
1883

1867
1533

1533

1833

375
983
1458

2000

Gradient ( A H/A LI

0.0045
0.0025
0.0017

0.0016

0.0018

0.0043
0.0020
0.0017

0.0022
0.0015

0.0023

0.0017

0.0055
0.0025
0.0022

0.0016
0.0013

0.0020

0.0016

0.0027
0.0020
0.0014

0.0015~

*NOTE: Line designation refers to lines shown on ground water
contour maps in Appendix D-l.

D2-1 D066



018845

Date

01/02/87

01/22/87

02/05/87

02/23/87

03/09/87

03/23/87

04/16/87

04/21/87

05/05/87

05/20/87

06/10/87

06/23/87

07/15/87

Line*

A
B
C

A
B

A
B

A

A
B

A
B

A
B

A
B

A

A
B

A
B

A
B

A
B

APPENDIX D-2

Heicrht
(Feet)

3
3
4

2
2

3
2

3

2
3

1
2

3
3

4
2

5

2
2

6
3

4
3

3
3

(Continued)

Length
(Feet)

633
1500
2033

1500
1133

2000
1267

2100

208
1742

275
975

1350
1608

2167
1367

1967

1300
500

479
1433

575
1200

2417
1475

Gradient (A H/A

0.0047
0.0020
0.0020

0.0013
0.0018

0.0015
0.0016

0.0014

0.0096
0.0017

0.0036
0.0021

0.0022
0.0019

0.0018
0.0015

0.0025

0.0022
0.0015

0.0120
0.0021

0.0070
0.0025

0.0012
0.0020

'NOTE: Line designation refers to lines shown on ground water
contour maps in Appendix D-l.
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APPENDIX D-2 (Continued)

Date

07/30/87

08/13/87

08/26/87

09/16/87

09/30/87

10/13/87

10/23/87

11/10/87

11/18/87

12/02/87

12/23/87

Line*

A
B

A
B

A
B

A
B

A
B

A
B

A
B
C

A
B
C

A
B
C
D

Height

(Feet)

4
2

5
2

4
2

4
2

5

6
6

3
4

6

5
5
2

6
4
2

5
5
1
1

Lencrth
(Feet)

2025
1167

2200
1333

1167
1533

583
1217

1850

1967
983

1550
480

2333

1904
2128
224

2498
1769
224

2184
2352
150
333

Gradient

0.0020
0.0017

0.0022
0.0015

0.0034
0.0013

0.0069
0.0016

0.0027

0.0030
0.0061

0.0019
0.0083

0.0026

0.0026
0.0023
0.0089

0.0024
0.0023
0.0090

0.0023
0.0021
0.0067
0.0030

*NOTEt Line designation refers to lines shown on ground water
contour maps in Appendix D-l.
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Date

01/06/88

01/19/88

02/11/88

02/26/88

Line*

APPENDIX D-2 (Continued)

Height Length Gradient f A H/ 4 L)

A
B
C
D

A
B
C
D

A
B
C
D

A
B

(Feet)

5
3
1
1

5
3
1
2

6
6
4
2

5
4

(Feet)

2229
1490
2520
1960

1938
1344
112
202

2292
2240
1612
151

2240
1870

0.0022
0.0020
0.0040
0.0051

0.0026
0.0023
0.0089
0.0050

0.0027
0.0027
0.0025
0.0132

0.0023
0.0021

"NOTE: Line designation refers to lines shown on ground water
contour maps in Appendix D-l.
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APPENDIX E

Slug/Bail Test Data and Calculations
for the Confined Aquifer (Stratum D)
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APPENDIX F

Pump/Recovery Test Procedures

A 65-hour pump and recovery test was conducted on the confined
aquifer (stratum B) from December 15-18, 1987 at the well nest
(MW 20-29) at the SDS site. For this test a submersible pump
was lowered into MW-20 to a depth of 92 feet below ground
surface, approximately six feet above the bottom of the well.
The pump was connected to the surface via galvanized steel and
PVC pipe. All pipe and the pump were cleaned with distilled
water/liquinox solution before being lowered into the well. At
the surface a flow meter was attached to the horizontal pipe
leading away from the well. Water removed during the test was
routed approximately 300 feet away, towards Clark Lake, where it
was allowed to discharge onto the ground, as per prior agreement
with EPA Region VI.

Before any testing was begun, on the morning of December 15,
water level measurements were recorded on all the wells in the
well nest. The pump was then allowed to run and the flow rate
was adjusted to 9.6 gallons per minute (gpm). This measurement
was taken using the flow meter and confirmed by measuring at the
discharge hose with a bucket of known volume. This procedure
took approximately 1.5 to 2 hours, at which time the pump was
shut off and final preparations were made to begin the test.
Water level measurements were also taken around the SDS site (as
they had been the previous day) in order to know ground water
flow directions in both aquifers during the test.

The pump test was begun approximately three to four hours after
the pump rate had been set. Before the test water level mea-
surements were taken in all the wells in the well nest to be
sure that the levels had returned to static and the aquifer had
recovered from the earlier pumping. The pumping well (MW-20)
and four piezometers screened in the confined aquifer were
periodically monitored during the pump test. These piezometers
are MW-22, 26, 27 and 28. Wells 20, 22, 26 and 28 had their
measurments recorded using electronic water level indicators and
recorded on the data sheets provided in this appendix. A Hermit
Environmental Data Logger (model SE1000B) with a pressure trans-
ducer was used in MW-27 to record the change in water level.
Measurements were made in MW-27 on a logarithmic scale (taken
every .2 seconds for 0-2 seconds, every 1 second for 2-20
seconds, every 5 seconds for 20-120 seconds, etc.). In the

F-l
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other piezometers (22,26 and 28) measurements were taken
approximately at the frequency listed below.

Time Since Test Started Frequency of Measurements

0 to 10 min As quickly as possible
10 to 30 min Every 2 min
30 min to 1 hour Every 5 min
1 to 2 hours Every 10 min
2 to 3 hours Every 15 min
3 to 7 hours Every 30 min
7 to 24 hours Every 1 hour
24 to 65 hours Every 4 hours

Measurements were taken in the pumping well as often as possible
to record the amount of drawdown. The discharge rate was
checked every half hour for the first three hours of the test,
then to every hour or at the frequency of the water level
measurements. The pumping rate was adjusted only once during
the 65 hours of continuous puming (at 653 minutes into the test)
and throughout the test the pumping rate did not vary more than
6 percent.

During the test the piezometers screened in the unconfined
aquifer were also periodically monitored to see if pumping the
confined aquifer might have an effect on the water level in the
unconfined aquifer. Measurements were taken using an electronic
water level indicator in wells MW-21,23,24,25 and 29 every few
hours throughout the test; data is provided in this appendix.

Approximately 65 hours after pumping began the pump was shut off
and the recovery of the confined aquifer was recorded in wells
20, 22, 27 and 28. Data was recorded using the Hermit Data
Logger in MW-27; electronic water level indicators were used for
the other wells. The water level in MW-20 (pumping well)
recovered to within 90% of its original measurement in approx-
imately six minutes, although recovery was recorded for approx-
imately 40 minutes in all wells.

Data from both the pump and recovery tests were plotted on log-
log paper and analyzed using the method of Hantush and Jacob
(1955). All raw data and data analyses are provided in this
appendix.
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SE1000B
Environmental Logger

12x18 08104

Unit* 00008 Test* 0

INPUT |i Lev*el <F> TOO

Reference

O
H*
CO

N

Scale factor
Offset

fi^aJL^lfc

xp̂ uĴ WB™.11*
< " 0.0000
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1,01 0.0133
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(iOl ' 0.0200' I"**-— »-.-..- Wt wfc%rtr
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|,03 0.0300
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0.1166
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.«( 18.0000

2\ 20.0000
7 J 97. 8Qflfl

2y 24.0080
t» 26.0000

** 30! 0000
32.0000

So" 34.0000
36.3000

2^1 38. 0000
\ 1 40.0080

' 42.0000
: 44.0000

*£r ..4fit0j000
48.0000
50.0000
52.0000
54.0000
56.0000
58.0000

: 60.0000
62.0000
64.0000

. 66.0000
; 68.0003

70. 0000
72.0000 •

: 74.0000
76. 0000
78.0000
80.0000

82.0000
84.0000

86.0000
88.9000
90.0000
92.0000

«.82
e.ee

'15 141 14

Value ^i
• •••- inni- r *^

32.40 •
32.42 •
32.4? .
32.42
32.43 .
32.43 .
33-43
32.43
32.43
32.43.
32.49
32.45 •
32.46
32. 4ft
32.48
32.50
32.51
32.53
32.54
32.56

_. 32.56+-
32.57
32.59
32.59
32.61
32.62
32.64 •
32.65
32.65

; 32.73
.. . 32.78.J. -

32.84
32.90

• 32.97
33.03
33.09

S.16 •
722

33.28
33.34
33.41
33.45
TIT B^

33.56
33.63
33.69
33.74
33.80
33.85
34.15
34.40
34.62
34.82
34.99
35.14
35.26
35.37
35.47
35.54
35.62
35.69
35.75
35.80
35.84
35.88
36.H&
36.06
36.11
36.16
36.19
36.22
36.24
36.27
36.27
36.28
36.28
36.38
36.30
36.32
36.32
36.32
36.32

. .36.33
36.35
36.35
36.35
36.35
36.35 !
36.36
36.36
36.36
36.38
36.38
36.38
36.38
36.38
36.39
36.39
36.39
36.39
36.39
36.39
36.41
36.41
36.41
36.43

1

_̂^-
3H
}fr
it

ft9
»">
tft.
'irt
»3?
y*&
.9^
,*rt)
î.
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36.60
36.60 '
36.60 u £-
36.61 *\'.5t>
36.61
36.61 .,
36.60 H-il
36.58 •*.*»
36.68 H5^
36;60
36.60 i
36.6836.6i ;
36.61
36.68
36.61 i
36.60

36! 76
36.68
VJi ^V

.4

710.000
720.00073e.eee
740.000
750.000
76e.eee
770.oee
780.eee
790.eee
800.000
810.000

.1001. [.

830.eee840.eee
850.oee.
860.000
870.000
880.000
890.000
900.000
910.000
920.000
930.000
940.000
_950.00_0_.
960.000
970.000
980.000
990.000
1000..J90._
1100.00
1230.00
1360.00

1509.00
1600.00
1700.00
1800.00
1900.00
2000.00
2100.00220e.ee
2300.00
2400.00
2500.00
260o.ee
2700.00
28oo.ee29eo.ee
3000.00
3ieo.ee
32oe.ee
33oe.ee
3400.00
3500.00360e.ee
3700.00

36.63
36.65
36.63
36.65
36.65
36.85
36.65
36.63
36.63
M.65.
36.65
36.65
36.65
36.65

... 36.65
36.65
36.65
36.65
36.65
36.65
36.65
36.63

• 36.65
36.65
36.63..
36.65
36.63
36.63
36.63

.36.63
36.60
36.57
36.54
36.47
36.47
36.49
36.47
36.47

.._.]..!

.L-isj—

--.7

3900. ee
END

36.33
36.38
36.41
36.38
36.35
36.36
36.38
36.38
36.38
36.36
36.36
36.36
36.36
36.39
36.38
36.36
36.33
36.35
36.33
36.33
36.36

i H ¥1

\ $tj>°»
,' i*^

'H 20

M i^

M o?^

M ^O
t|,2.?'

1
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READV

SE10COB
Eiivircififnt-ftUJ Logger

l'i-13 69159

Unit? 00000 Test* 0

IHPUT i: L*i*l <F> TOC

Reference
Seal* fit lor
Offset 0.00

X- •
!

» '

-t*

.fc Elapsed Tim&

*yoi/ 0.00000.603':
&.8066
0.0099
0.0133

Slwftfl 12.'IS 09:05 &"&<»**
•*• »i/^r\Elapsed Tim& Value- wl/S-*J

0.0333
6.05*0

0.0333

1 l

\ (ion

0.1166
0. 1333
0. 15@0
0. 1666
0. 1833
0.2090
3.2166
0.2333
0.2503
0.2666

"6.2333
0.3006
0.3166
0.3333
0.416?
0.5000
0. 5833
0.6667
0. 7509
0.3333
0.916?
1.0000

1.9333

O»
1*05
I Jit

1.2500
1.3333
1.41*6.

I!5333
1.666?
1.7500
1.3333
1.916?

MO.-I
2. 5000
3.SOCI0
3.5300
1.60013

H13
'• •" a.

Met.

IO
IN

'*£ ;i«H !i&4 :

al. I

H.3S- 21.0000

i*

71
71

36.49 O'*
36.49
36.51 <5'°
36.51
36.51
36.51

,36.51
36.51
36.51
36.51
36.51
36.51
36.51
36.51
36.51
36.51
36.51
36.51
36.51
36.49 'O.o I
36.49
36.49'
36.49
36.49
36.49
ib.47' ». 0<{
36.47
36.47
36.47
36.44 «-«7
36.41 o
36.36 c
36.33
36.23
36.22
36.17
36.11
36.05
35.99
35.92
35.86
35.89
35.73

. 10 M,T>*

o. 19 M.»->

0-16

VIM

'5.615
35.59
35.53
35.47
35.39
35.33
34.93
34.59
34.27
34.01
7-;. 77
33.58
33.41
33.28
33.16

32.91
32.84
32.78
32.73
32.70
32.57
32.50
32.45
32.40
32.37
32.39
32.34
32.32
32.31
32.29
32.29
32.23
32.28
32.26
32.26
32.26
32.24
32.24
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.
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T.67
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Page fjj _

t. - —>.
r^, 5 WxAcwv \)\«Ays&J

AQUIFER TEST DATA

f 0 . Address

Company performing test

WMNo.. Patanenfrom pumping art

County VAJoJJU-r State-_T" tf

to.C> Typ>nft««t

Measuring equipment .' ̂ - -fay- ( fttuJeJ \

TtmeOata
Pump on: Date A2̂ 1S_ Time 1̂
Pump off: Date Time
Duration of aquifer test:

Pumping Recovery

Static \

Water Level Data (H*.**mii±2.
Measuring point
Elevation of measuring point.

OlscharaeOata
How 0 measured £iL&JtJl$te-
Oeptfi of pump/air line _3il
Previous pumping? \ta.

Duration
No.

Comments on factors
aflecting test data

Water change
• erf ment

S .95

in
L&

sv/7 SH

120
£&

F-28
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AQUIFER TEST DATA

Owner•̂ U^gil&VX .Addn .County. -State.

Company performing test.

Wen No.. Distance from pumping wed Typ*oftiHrt Test No

Measuring equipment ~^^<Wff1hr<'

Time Data
Time

Pump off: Data Time
Duration of aquifer test:

Pumping Recovery.

.(fj

Water Lewi Data

Static water level.
Measuring point _
Elevation of measuring point.

Discharge Data
How 0 measured
Depth of pump/air line
Previous pumping? to* No.

Duration End.

Comments on (actors
affecting test data

deck
ttme ' t/r

.r
change

• Oft'

Mil

lie*

3*1/0

1.1

sRja.
1

l.
*

6.1?

6.20

•i.o

6.

1UP

6.73 m r̂.
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AQUIFER TEST DATA

.Address. .County.

, Company performing test.

WBil No* • .Distance from pumping wefl.

Measuring equipment f&P
Time Data

Pump on: Date Time.
Pump off: Date. .Time.

-<0

Duration of aquifer test:
Pumping Recovery.

Water Level Data

J3L
Measuring point _____
Elevation of measuring point.

Discharge Data

How 0 measured
Depth of pump/air fine
Previous pumping? \te No.

Duration End

Comments on factors

affecting test data

deck
tme

'I
iff

Water

change
• els' AIL r;/*e si

"

(,.10

1.11

t.n
t.-il

£!z . n
7.05

If 7.06

F-30
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AQUIFER TEST DATA

Page. 3L..-S-

.Address .County. .State.

Date

WMNo.

Company performing test.

TypBoftoirt

. Measured by.

Measuring equipment.

Tim* Data
Pump on: Date I
'Pump off: Date Time.
Duration of aquifer lest:

Pumping Recovery.

Water Level Data
JliliiStatic <

Measuring point'.

Elevation of measuring point ilai»>

How 0 measured.
Depth of pump/air
Previous pumping?"tes No.

Duration End.

Comments on (actors

affecting test data

dock
f/r • ort- ram

SI/

/•'PS UO .52

S1.H3
51 .MS

31.HJ 7.3*'

: 13
'••$ IWO 1*'

/o
ut

ft 77
*

I

1.̂ 4

Z£L

VW
?9.*7

mi 7,X>

f?

y\ .jo 2J1
m a-501 W-

W xQ
riz^

\l\\t
/V- ill
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AQUIFER TEST DATA

WeHNo..

. Company performing test,

I i ' "D
. Distance .from pumping wen lo.fa Type of test _J&J

. County \J f̂tSk&C-

Measured by

Test No

Measuring equipment

Time Data
Pump on: Date _ Time.
Pump off. Date J2LQL Time
Duration of aquifer ftst:

.Recovery.

(rj
Water Level Data

Static water level.
Measuring point _!££_
Elevation of measuring point.

Discharge Data
How O measured
Depth of pump/air Pne
Previous pumping? Xn t

Duration End.

Comments on factors

affecting test data

Date
Oeek i -Hi,

• art' Rale

M M|^_
•ioil

H.O

lilt

4015

1.1.0

9 r.r TW 1.11
lof i. a

6.15 .•n

tot* 1.HO

7.K

•M .(.1
.51

•sr
5.05

ifa* '0.55 •so
**,#'

1A
^

.MS"

(,**

±2_
n-r
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AQUIFER TEST DATA

\^JC« .Slate :rv

MM No.

MB&sunnQ OQuipffiont

TbmDM

Pump
Duratk

Purr

Oat*

fa

,

<

ril- Data Tuna (fj

>n of aquifer test
ping Recovery

One

-

*
1

4
r

B7iv
Uni'tftfl
Hob'M'/)

•̂ llpftC
no^O
Ho5 \ (yjf^

^o$lN /̂)

1oU Slo

H.
I3ff

IH<(

isr
Ul»

to)

10

3!

Watt

Static water level

Measuring point

Elevation of meat

tavtf

meM

333*
W?l
}Qtl/

3^

].|

ir Lewi Data

TOc!.

Hiring p̂ inl „ _ , , .

VMMor
toval

Watar

etanga
• erf

&£
M\

W

ly.U

&AS

6^1
t.<W

(,

.ti
,«
,11
>I1
• n
.iff

DitchargcData*

Depth of pum
Previous pum

Duration

sr

*

p/air KM
pinn'Vh. MB

Pnd

• Rata

Comments on (actors

atlecting test data

* *
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Date Subject rlĵ y? Sheet No.
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ERn-MHimwcst, inc. l(

By

Chkd By

Date

Date

Subject Sheet No

ftx/wf Tfcf*" - SlrvQLu) fyrtft* w.o. NO.

of.
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ERM-Southw«st, inc.
By Date

Chkd By Date

Subject Sheet No.

W.O. No. .
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006197 AQUIFER TEST DATA

Page.

. County. -State.

Data 1^1 Company performing test . Measured by

e. .Distance from pumping vrafl Q. Typ««ft»«t OtA*^n - rov^4oxji ^ .Test No..

Measuring equipment

Time Data
Pump on:
'Pump off: Date Time.
Duration of aquifer test:

Pumping Recovery.

Water Level Data

water level __3jL201_
-T.0.C.Measuring point.

Elevation of measuring point

Data

Depth of pump/air fine 93-'
Previous pumping? Yea No.

End.

Comments on (actors
affecting test data

deck
One

IJ.

i/r
change
• err

3/KX)

f
wr S7.73

nyj
Vtog

ffrf . W . 34. ,70'

mi
5 .̂22

Vio.

loMI quoo
HJ s+l

11753
as.

Vc.U
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APPENDIX G-l

Ground Water Contour Maps
of the Confined Aquifer (Stratum B)

3/87 through 2/88

D070
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ADDENDUM TO APPENDIX G-l

Summary of Gradient Calculations in the
Confined Aquifer Can Be Found in Table 3-16

D070

G1-1
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140.51
MW-27

TOP OF DIKE

MW-30

MW-20
140.42
MW-22

140.44
MW-8

MW-33
A 139.64MW-7A

14037

EVAPORATION SYSTEM
EXTERIOR DIKE MW-18

MW-3
• MW-34

MW-2
AA139.7

MW-35

"l—
Destroyed) INCINERATOR

• AREA

RIVER
STAGE

132.S

ROPERTY LINE

PRIVATE ROAD

NOTE MW-12 IS LOCATED 0.9 MILES

SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS
9.2 FT.

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED
IN TABLE

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED. AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
0 500

SCALE IN FEET

Rjr] ERM-5oathwest, Inc
" HOUSTON. TEXAS

FIGURE G1-1
GROUND WATER CONTOUR MAP

FOR CONFINED AQUIFER
AUGUST 26, 1987

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD, TEXAS

W.O. NO.
9I08B056 4/11/88

G1-2
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139.85
MW-27 13970

' MW-26

MW-24
139.79 \

MW-20

MW-22
139.71

MW-8

TOP OF DIKE

MW-3I

MW-5

MW-28 MW-6

MW-7
139.54

EVAPORATION SYSTEM
EXTERIOR DIKE

MKYL-171 I
r
Destroyed) MW INCINERATOR MW-38

• AREA TANKS

MW-14
A

139.36

MW-13

ROPERTY LINE

PRIVATE ROAD

NOTE MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT
IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS
9.2 FT.

GRADIENTS CALCULATED ALONG
LINE OF SECTION ARE INCLUDED
IN TABLE

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
0 500

SCALE IN FEET

ERM-JSouthwcst. Inc.
HOUSTON. TEXAS

FIGURE G1-2
GROUND WATER CONTOUR MAP

FOR CONFINED AQUIFER
SEPTEMBER 16, 1987

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD,TEXAS

W.O. NO. 9I08BC57 4/11/88

G1-3
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MW-24

MW-20
139.39
MW-22

139.31

TOP OF DIKE

EVAPORATION SYSTEM
EXTERIOR DIKE

MTNt-17
r
Destroyed)

RIVER
STAGE:

130.9

ROPERTY LINE

PRIVATE ROAD

NOTE MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS
9.2 FT.

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED
IN TABLE

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
> 500

SCALE IN FEET

ERM-5outhw<2St, Inc.
HOUSTON. TEXAS

FIGURE G1-3
GROUND WATER CONTOUR MAP

FOR CONFINED AQUIFER
SEPTEMBER 30, 1987

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD,TEXAS

W.O. NO.
9I08B058 4/11/88

G1-4
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13859
MW-27

TOP OF DIKE

UUi «* MW-28MW-23 13&90 MW-33
A137.28MV/-7

138.49

EVAPORATION SYSTEM
EXTERIOR DIKE

MW-3
• MW-34

MW-2
AAI37.24

MW-35

Destroyed) MW- INCINERATOR
• AREA

RIVER
STAGE=128.8

MW-13

ROPERTY LINE

PRIVATE ROAD

NOTE MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS
9.2 FT.

GRADIENTS CALCULATED ALONG
LINE OF SECTION ARE INCLUDED
IN TABLE

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS •
INDETERMINATE

WATER LEVELS IN FEET MSL
500

SCALE IN FEET

ERM-5ocithwest, Inc.
HOUSTON. TEXAS

FIGURE G1-4

GROUND WATER CONTOUR MAP

FOR CONFINED AQUIFER
OCTOBER 13, 1987

SHERIDAN DISPOSAL SERVICES
HEMPSTEAD,TEXAS

4/11/88

G1-5
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138.68
MW-27 13855

MW-26

TOP OF DIKEMW-20
138.60
MW-22
138.40

MW-33
A136.95

EVAPORATION SYSTEM
EXTERIOR DIKE

INCINERATOR
• AREA

MW-14
A

137.73

RIVER
STAGE: 129.4

MW-13
137.85

ROPERTY LINE

PRIVATE ROAD

NOTE MW-12 IS LOCATED 0.9 MILES

SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS
9.2 FT.

GRADIENTS CALCULATED ALONG

UNE'OF'SECTtON ARE INCLUDED
N TABLE

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
I 500

SCALE IN FEET

ERM-̂ outhwcst, Inc.
HOUSTON. TEXAS

FIGURE G1-5

GROUND WATER CONTOUR MAP
FOR CONFINED' AQUIFER *
' OCTOBER 23, 1987

SHERIDAN DISPOSAL SERVICES
HEMPSTE At), TEXAS

W.O. NO.
9108 B060

4/11/88
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138.31
MW~27 138.17

MW-26

TOP OF DIKE
13723
MW-30 \

A MW.3I

MW-5

MW-22
138.08

MW-33
A 136.41

EVAPORATION SYSTEM
EXTERIOR DIKE

MW-2
AA136.2

MW-35

Destroyed) INCINERATOR
• AREA

MW-14
A

13726

RIVER
STAGE: 129.4

MW-13
137.36

ROPERTY LINE

PRIVATE ROAD

NOTE. MW-12 IS LOCATED 0.9 MILES

SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS
9.2 FT.

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED
IN TABLE

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
-CONFINED AQUIFER

SCREEN INTERVAL IS •
INDETERMINATE

WATER LEVELS IN FEET MSL
I 500

SCALE IN FEET

ERM-5ocithwest, Inc.
HOUSTON, TEXAS

FIGURE G1-6

GROUND WATER CONTOUR MAP

FOR CONFINED AQUIFER *

NOVEMBER 10, 1987
SHERIDAN DISPOSAL SERVICES

HEMPSTEAD.TEXAS

W.O. NO- 9I08 BC61 4/11/88
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nr*i-
E

TOP OF DIKEMW-20
138.11
MW-22 •
138.05

MW-8

137.13
MW-30
M

136.34
MW-33

MW-7A
137J86

EVAPORATION SYSTEM
EXTERIOR DIKE MW-18

MW-3
• MW-34

INCINERATOR
• AREA

MW-14
A

137.15

RIVER
STAGE = 130.2

MW-40
A140.50

MW-13
137.35

ROPERTY LINE

PRIVATE ROAD

NOTE MW-12 IS LOCATED 0.9 MILES
SOUTH AT INTERSECTION OF

PRIVATE ROAD AND CLARK

BOTTOM ROAD.

BRAZOS RIVER STAGE HEIGHT

IS EQUAL TO HEMPSTEAD

STATION NOON READING PLUS
9-2 FT.

GRADIENTS CALCULATED ALONG

LINE OF SECTION ARE INCLUDED
IN TABLE

L E G E N D

WELLS COMPLETED IN
WATER TABLE AQUIFER

WELLS COMPLETED IN
CONFINED AQUIFER

SCREEN INTERVAL IS
INDETERMINATE

WATER LEVELS IN FEET MSL
I SCO

SCALE IN FEET

ERM-5outhwest, Inc
HOUSTON. TEXAS

RGURE G1-7

GROUND WATER CONTOUR MAP

FOR CONFINED AQUIFER "

NOVEMBER 18, 1987
SHERIDAN DISPOSAL SERVICES

HEMPSTEAD.TEXAS

W.O. NO.
9108 BC62 4/11/88

G1-8
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13823
MW-27

TOP OF DIKEMW-20
138.13
MW-22
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FIGURE G1-8
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Hydraulic Gradients - Confined Aquifer

Date Line* Height Length Gradient

08/26/87

09/16/87

09/30/87

10/13/87

10/23/87

11/10/87

11/18/87

12/02/87

12/28/87

01/06/88

01/19/88

02/11/88

02/26/88

A

A

A

A

A

A

A

A

A

A

A

A

A

(feet)
0.5

1

1

1

1

3

3

3

3

4

4

4

4

(feet)
850

1167

1217

1267

1267

2833

2769

2666

2564

3090

3141

2974

3000

0.0006

0.0009

0.0008

0.0008

0.0008

0.0011

0.0011

0.0011

0.0012

0.0013

0.0013

0.0013

0.0013

*NOTE: Line designation refers to lines shown on ground water
contour maps in Appendix 6-1.

G2-1 D070
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APPENDIX H-l

Calculation of Expected Drawdown
in the Unconfined Aquifer

During Confined Aquifer Pump Test

C
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APPENDIX H-2

Hourly Record of Water Levels
in MW-14 from Oct. 14-22, 1987
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APPENDIX H-2

LOCATION: SHERIDAN SITE
OPERATOR: W. R. WILDER
REPORT: 1

SCAN INTERVAL:
REPORT INTERVAL:
START WHEN?:
STOP WHEN?:

60 MINUTES
60 MINUTES

DATE
(1987]

10/14
10/14
10/14
10/14
10/14
10/14
10/14
10/14
10/14
10/14
10/14
10/15
10/15
10/15
10/15
10/15
10/15
10/15
10/15
10/15
10/15
10/15
10/15
10/15
10/15
10/15
10/15

10/15
10/15
10/15
10/15
10/15
10/15
10/15
10/15
10/18
10/18
10/18
10/18
10/18
10/18
10/18
10/18
10/18
10/18

TIME

13:10
14:10
15:10
18:10
17:10
18:10
19:10
20:10
81:10
22:10
23:10
00:10
01:10
02:10
03:10
04:10
05:10
08:10
07:10
08:10
09:10
10:10
11:10
12:10
13i1D

14:10
15:10
16:10
17:10
18:10
19:10
20:10
21:10
22:10
23:10
00:10
01:10
02:10
03:10
04:10
05:10
08:10
07:10
08:10
09:10

AIR RAIN H20 LEV H20 LEV H20 LEV
TEMP FALL. MW16 MW14 BRAZOS MW16

DE6 C 0.01" FEET FEET VOLTS Dally
INST SUM INST INST INST Range

27.42
28.35
28.61
28.14
25.68
24.8

21.98
19.45
18.23
17.43
17.07
16.34
18.45
18.98
18.73
16.88
18.15
18.3

18.22
17.32
19.52
24.12
26.52

26.09
27.55
27.73
29.51

28.95
27.8

25.83
23.75
22.21
21.16
19.93
19.43
18.94

19.1
18.38
18.88

17
17.11
18.65
15.93
16.84
21.39

0.01
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0
0

0
0
0
0
0

39.27
39.27
39.27
39.27
39.29
39.28
39.29
39.29
39.29
39.3
39.3
39.3
39.3
39.3

39.31
39.31
39.31
39.32
39.32
39.33
39.33
39.33
39.33
39.33
38.33
38.33
39.34

39.34
39.35
39.35
39.35
39.36
39.38
39.36
39.36
39.36
39.37
39.37
39.38

39.38
39.38
39.39
39.39
39.39
39.4

38.97
38.97
36.96
36.98
36.98
36.97
36.97
38.97
36.98
38.98
36.98
36.98
36.99
36.99
38.99
38.99
36.98

37
37

37.01
37.01
37.02
37.02

37.01
37.01
37.01
37.01

37.01
37.01
37.01
37.02
37.02
37.02
37.03
37.03
37.03
37.03
37.03
37.04
37.04

37.04
37.04
37.05
37.05
37.06

0.207 mln
0.207 39.27
0.207 nax
0.207 39.3
0.207 range
0.207 0.03
0.207
0.207
0.207
0.207
0.207
0.207 m1n
0.207 39.3
0.207 max
0.207 39.36
0.207 range
0.207 0.06
0.207
0.207
0.207
0.207
0.207
0.207

0.207
0.207
0.807
0.207
0.207
0.207
0.207
0.206
0.208
0.208
0.208
0.208
0.208 aln
0.208 39.36
0.208 nax
0.208 39.43
0.208 range
0.206 0.07
0.206
0.208
0.206
0.208

MW14
Dally
range

mln
36.98

max
36.98

range
0.02

mln
38.98

max
37.03
range
0.05

mln
37.03

max
37.08
range
0.05

H2-1
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10/16
10/18
10/18
10/18
10/18
10/18
10/16
10/16
10/18
10/16
10/18
10/18
10/18
10/18
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/18
10/18
10/18
10/18
10/18
10/18
10/18
10/18
10/18
10/18
10/18
10/18
10/18
10/18
10/18
10/18
10/18
10/18

10:10
11:10
12:10
13:10
14:10
15:10
16:10
17:10
18:10
18:10
20:10
21:10
22:10
23:10
00:10
01:10
02:10
03:10
04:10
05:10
06:10
07:10
08:10
08:10
10:10
11:10
12:10
13:10
14:10
15:10
16:10
17:10
18:10
18:10
20:10
21:10
22:10
23:10
00:10
01:10
02:10
03:10
04:10
05:10
08:10
07:10
08:10
08:10
10:10
11:10
12:10
13:10
14:10
15:10
18:10
17:10

25.43
27.88
30.01
30.25
31.43
31.38
31.08
28.25
27.53
24.68
23.36
22.05
22.14
20.88
18.88
17.78
18.43
15.45
15.45

15
14.41
16.35
17.44
20.36
25.18
27.41
28.54
31.34
30.68
31.78
30.18
28.81
27.08
23.28
20.82
18.87
18.48
20.43
18.47
19.38
19.15
18.07
18.48
18.5

16.84
17.88
18.13
21.78
26.88
29.44
30.88
31.89
30.88
31.09
29.02
28.48

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

39.4
39.4
39.4
39.4
39.4
39.4

39.41
39.41
39.41
39.42
39.42
39.42
39.43
38.43
39.43
39.43
39.43
39.44
39.44
39.45
39.45
39.45
39.48
38.46
39.46
39.46
39.46
39.48
39.46
39.46
39.47
38.47
38.47
39.48
39.48
39.49
39.48
39.49
38.49
39.49
39.49
39.5
39.5
39.5

39.51
39.51
39.51
39.52
39.52
39.51
39.51
39.52
39.51
39.52
39.52
39.52

37.06
37.08
37.06
37.06
37.06
37.08
37.08
37.08
37.07
37.07
37.07
37.07
37.07
37.08
37.07
37.07
37.07
37.07
37^07
37.07
37.08
37.08
37.08
37.08
37.08
37.09
37.09
37.08
37.07
37*07
37.07
37.07
37.08
37.08
37.08
37.09
37.
37.
37.
37.
37.
37.
37.
37.
37.
37.1

37.11
37.11
37.11
37.11
37.11
37.11
37.1
37.1

37.09
37.09

0.208
0.206
0.208
0.206
0.207
0.208
0.208
0.206
0.206
0.208
0.208
0.208
0.208
0.206
0.208 m1n
0.206 38.43
0.208 max
0.206 38.48
0.208 range
0.206 0.06
0.206
0.206
0.206
0.208
0.208
0.208
0.208
0.206
0.207
0.208
0.208
0.206
0.206
0.208
0.208
0.206
0.206
0.20B
0.208 n1n
0.20B 39.49

0.206 max
0.206 39.54
0.208 range
0.208 0.05
0.206
0.206
0.206
0.208
0.207
0.207
0.207
0.207
0.207
0.207
0.207
0.208

rain
37.07

max
37.1

range
0.03

m1n
37.09

max
37.11
range
0.02

H2-2
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10/18
10/18
10/18
10/18
10/18
10/18
10/19
10/19
10/19
10/19
10/19
10/19
10/19
10/19
10/19
10/19
10/19
10/19
10/19
10/19
10/19
10/19
10/19
10/19
10/19
10/19
10/19
10/19
10/19
10/18
10/20
10/20
10/20
10/20
10/20
10/20
10/20
10/20
10/20
10/20
10/20
10/20
10/20
10/20
10/20
10/20
10/20
10/20
10/20
10/20
10/20
10/20
10/20
10/20
10/21
10/21

18|10
19510
20:10
21110
22:10
23:10
00:10
01:10
02:10
03:10
04:10
05:10
08:10
07:10
08:10
09:10
10:10
11:10
12:10
13:10
14:10
15:10
18:10
17:10
18:10
19:10
20:10
21:10
22:10
23:10
00:10
01:10
02:10
03:10
04:10
05*10

08:10
07:10
08:10
09:10
10:10
11:10
12:10
13:10
14:10
15:10
18:10
17:10
18:10
19:10
20:10
21:10
22:10
23:10
00:10
01:10

27.09
24.99
28.71
20.94
19.98
18.48
18.87
18.82
15.44
13.78
13.8

14.88
14.57
13.32
14.51
21.46
25.78
27.53
29.51
29.05
31.37
' 28.8
29.97
28.2

28.81
20.75
18.32
19.14
21.38
19.13
17.41
18.74
18.59
14.95
14.89
18.32
17.07
16.99
18.48
19.41
18.82
17.84
20.31
21.57
23.21
23.32
23.38
22.52
19.99
17.84
18.19
15.38
14.5

13.18
14.11
13.09

0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0

0

0

0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0

39.53
39.53
39.54
39.54
39.54
39.53
39.54
39.54
39.54
39.54
39.54
39.55
39.55
39.54
39.55
39.55
39.55
39.58
39.55
39.55
39.54
39.55
39.55
39.58
39.58
39.58
39.57
39.57
39.58
39.57
39.58
39.57
39.57
39.57
39.57
39.58
39.58
39.58
39.58
39.58
39.59
39.58
39.59
39.58
38.57
39.58
39.59
39.59
39.59
39.59
39.8
39.8
39.8
39.8
39.8
39.6

37.09
37.09
37.1

37.11
37.11
37.11
37.11
37.11
37.1
37.1
37.1
37.1
37.1

37.11
37.11
37.12
37.13
37.13
37.14
37.13
37.13
37.13
37.13
37.13
37.13
37.14
37.15
37.16
37.18
37.17
37.17
37.17
37.17
37.17
37.17 .
37.17
37.18
37.18
37.19
37.2

37.21
37.23
37.25
37.26
37.25
37.24
37.23
37.24
37.24
37.24
37.28
37.26
37.27
37.27
37.28
37.27

0.208
0.208
0.20B
0.208
0.208
0.209
0.209
0.209
0.209
0.209
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21

0.211
0.211
0.211
0.211
0.211
0.211
0.211
0.211
0.211
0.211
0.211
0.211
0.211
0.211
0.211
0.211
0.211
0.211
0.211
0.211
0.211
0.212
0.212
0.212
0.211
0.211
0.212
0.212
0.211
0.211
0.211
0.211
0.211
0.211
0.211
0.211
0.211

m1n mln
39.54 37.1

max max
39.57 37.17
range range
0.03 0.07

m1n nln
39.56 37.17

max max
39.8 37.27

range range
0.04 0.1

mln mln
39.6 37.27

H2-3



APPENDIX H-2, CONT.

10/21
10/21
10/21
10/21
10/21
10/21
10/21
10/21
10/21
10/21
10/21
10/21
10/21
10/21
10/21
10/21
10/21
10/21
10/21
10/21
10/21
10/21
10/22
10/22
10/22
10/22
10/22
10/22
10/22
10/22
10/22
10/22
10/22
10/22

10/22

10/22
10/22
10/22
10/22
10/22
10/22
10/22
10/22
10/22
10/22
10/22
10/23
10/23
10/23
10/23
10/23
10/23
10/23
10/23
10/23
10/23

02)10
03:10
04:10
05110
OBilO
07l10
08:10
09:10
10:10
11:10
12:10
13:10
14:10
15:10
18:10
17:10
18:10
19:10
20:10
21:10
22:10
23:10
00:10
01:10
02:10
03:10
04:10
05:10
08:10
07:10
08:10
09:10
10:10
11:10

12:10
13:10
14:10
15:10
18:10

17:10
18:10
19:10
20:10
21:10
22:10
23:10
00:10
01:10
02:10
03:10
04:10
05:10
08:10
07:10
08:10
09:10

11.71
11.05
10.33
9.42
8.78

7.95
8.77

12.38
17.32
19.61

22.23
23.04
22.85
23.31
23.92
22.9

20.28
13.84
10.78
8.32
8.08
9.05
8.81
8.29
7.28
8.13
5.74

7
8.75
8.39
9.23

12.54
18.51
22.25

22.42
23.82
23. OS
21.55
22.18

22.84
21.52
20.28
19.87
18.1

18.53

17.77
17.53

17
18.82
18.83
17.05
17.55
17.97
17.87
18.12
18.88

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

0
0
0
0
0

0
0
0

0
0
0
0
0

0.01
0
0

0.03
0.08
0.41

0
0
0

39.8
39.6
39.6

39.61
39.61
39.81
39.82
39.82
38.82
39.82
39.61
39.81
38.81
39.61
39.62
39.62
39.62
39.83
39.83
39.63
39.63
39.83
39.63
39.84
39.84
39.64
39.84
39.64
39.84
39.85
39.85
39.88
38.85
39.86

39.85
39.85
39.65
39.68
39.88

39.88
38.68
38.87
38.87
39.87
39.68
39.67
39.88
39.88
39.88
39.68
39.68
39.89
39.89
39.89
38.89
39.83

37.27
37.27
37.27
37.27
37.27
37.27
37.28
37.29
37.32
37.34
37.33
37.31
37.3

37.29
37.29
37.28
37.28
37.28
37.29
37.29
37.3
37.3
37.3
37.3

37.29
37.28
37.28
37.27
37.27
37.27
37.27
37.28
37.29
37.3

37.32
37.32
37.31
37.3

37.29

37.29
37.28
37.28
37.28
37.29
37.29
37.29
37.29
37.29
37.29
37.29
37.29
37.3

37.29
37.28
37.3

37.37

0.211
0.211
0.21
0.21
0.21

0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21

0.209
0.209
0.209
0.209
0.209
0.209
0.209
0.209
0.209
0.209
0.208
0.208
0.208
0.208
0.208
0.208
0.208
0.208
0.208
0.208
0.208
0.208
0.208

0.208
0.208
0.208
0.208
0.208
0.208
0.208
0.208
0.208
0.208
0.208
0.208
0.208
0.208
0.209
0.209
0.209

max max
39.63 37.34
range range
0.03 0.07

mln m1n
39.63 37.27

•ax max
39.88 37.32
range range
0.05 0.05

mln m1n
39.68 37.03

max max
39.89 37.45
range range
0.01 0.42

H2-4
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APPENDIX H-3

Calculation of Vertical Permeability (
of the Confining Clay

Based on Drawdown Observed in the
Unconfirmed Aquifer During Pump Test
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APPENDIX H-4

Calculation of Travel Times
Through Stratum C

Between Well Pairs at the SDS Site
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APPENDIX I

Historical Ground Water Quality Results
from Wells at the SDS Site
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018976

MONITOR WELL RECORD

WELL NO.

DATE INSTALLED 07/14/83

TOP OF CASING ELEV. 167.84

GROOND ELEV. 165.46

TOTAL DEPTH 65'* Now 40.5'

SCREENED INTERVAL 50'-65' Original

* Original Installed Depth

DESCRIPTION: Shallow Wen

Downgradient from. Lagoon

Originally Fit Well *3 65'

Filled with Sand to Elev.

132.3 REI Installed 1* Cas-

ing to 40.5'

GRAVEL PACKED: 47' to 65'

SCREEN: 2" Original now 1*

Slotted PVC - r

DATE .04/09/84 .04/20/84 .

WATER ELEVATION

DRY AT

129.96 131.29

Ph 7.9

CONDUCTIVITY 885

CHLORIDES

SITUATES

_125_

20

PHENOLICS

TQC 123

SQDinM 69

CALCIUM 39

MAGNESIUM 23

BICARBONATE 283

CARBONATE

1-1



WELL RECORD

WELL NO. 2 • DESCRIPTION: Deep Well Down

DATE INSTALLED 01/06/72 Gradient from Lagoon - used

TOP OP CASING ELEV. 172.49 as Water Supply for Live-

GROUND ELEV. 172.09 stock

TOTAL DEPTH US' GRAVEL PACKED: No Informa-

SCREENED INTERVAL 98'- 110'

SCREEN: 4" Dia.

5' of 16 Gauge Ribbed Stain-

less Steel

5' of 20 Gauge Ribbed Staiif-
i

less Steel ;

DATE .04/05/84 .04/20/84 .06/29/84 .07/05/84 .07/20/84

WATER ELEVATION 134.12 134.29

Ph 6.8 7.2 7.4 7.0

CONDUCT IVITY = 1.065 415 640

CHLORIDES 63 65 62 46

Sttr. FATES 5 5 3 9

PHENOL IPS <.01 <JO. JL8 .06

TOC

SODIUM

CALCIUM

MAGNESIUM

BICARBONATE

57

86

27

7

289

51 7

81

29

7

285

7

CARBONATE <.Q1

1-2



018978

WELL RECORD

WELL NO.

DATE INSTALLED 07/13/83

TOP OF CASING ELEV. 167.92

GROUND ELEV.

TOTAL DEPTH 65

165̂ 3

SCREENED INTERVAL 53 - 63

DESCRIPTION: Shallow Well

Down Gradient from Lagoon

Originally Fit Well »2

GRAVEL PACKED: 51' - 65'

SCREEN: 2"

DATE

WATER ET.EVATTr

Ph

CONDUCTIVITY

CHLORIDES

SULFATES

PHENOL ICS

TOC

SODIUM

CALCIUM

MAGNESIUM

BICARBONATE

.04/05/84 .Q4/20/84 .06/29/84 .07/05/84 .07/20/84

)N 132.42

6.7

598

10

.53

101

116

32

47

293

131.68 132.72 132.71 f

7.0 6.9 6.7 i

4.050 3.150 2.840

657 661 654

30 3 22

<.01 .13 .20

165 36 35

122

380

49

325

CARBONATE . <.01 . . . .

1-3
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018979

WELL RECORD

WELL NO.

DATE INSTALLED 01/07/72

TOP OF CASING ELEV. 169-73

GROUND ELEV.

TOTAL DEPTH 69'

DESCRIPTION: Shallow Well

West of Lagoon j Pump Lodged

in Well in June

168.73

SCREENED INTERVAL S5' -61

GBAVET. PACKED; No Informa-

tion

SCREEN: 4* Dia. - 20 Gauge

Ribbed Stainless Sfceel

JJATE .04/05/84 .04/20/84

WATER ELEVATION 133.05

Ph 6.9 7.9

-f-
i

CONDUCTIVITY 1.328

CHLORIDES _212_ 200

SULFATES 15 5.0

PHENOLICS .25

TOC 134 88

SOPTUM 78 77

CALCIUM 84

MAGNESIUM 26 29

BICARBONATE 297 347

CARBONATE

1-4



018980

WELL RECORD

WELL NO. 5 • DESCRIPTION: Shallow Well

DATE INSTALLED 05/63 Originally Windmill Well -

TOP OP CASING ELEV. 172.18 Located on West Side of

GROUND ELEV. 166.0 Lagoon

TOTAL DEPTH 60' GRAVEL PACKED: No Informa-

SCREENED INTERVAL 54 - 60' tion

SCREEN: 4" Dia. Slotted

Plastic

DATE .£4/05/84 .04/20/84 .07/02/84 .07/20/84 . .-

WATER ET.^YATJTON

Ph

CONDUCTIVITY

CHLORIDES

SULFATES

PHENOL I CS

•fOC

SODinM

CALCIDH

MAGNESIUM

BICARBONATE

CARBONATE

133.73

7.8

159

5.0

<.01

35

60

45

21

160

<.01 .

<
133.94 133.59 *

8.0 7.0 6.8

1.310 1.100 1.060

171 173 183

<1 <1 5

.03 .08 .24

59 29 16

72

54

26

313

1-5



018981

WBLL RECORD

WELL NO. _ fi _ • DESCRIPTION: Shallow Well

DATE INSTALLED _ 07/14/83 _ Dpgradient from Lagoon -

TOP OP CASING ELEV. 168.16 _ Originally Fit Well »1

GROUND ELEV. _ 165.4 _ GRAVEL PACKED: 40' - 58'

TOTAL DEPTH 58' _ SCREEN SIZE: 2* _

SCREENED INTERVAL 43 - 58' _

DATE .04/05/84 .04/20/84 .06/29/84 .07/20/84 .

WATER ELEVATION 135.66 135.22 - t
i

Ph 6.7 7.2 7.1 6.9 J

CONDUCTIVITY 1.385 650 840

CHLORIDES 81 "]2 21 82

SPLPATES 15 5.Q 25 30

PHENOL ICS <J)1 <A1 JJ)

TOC

SODIUM

CALCIUM

54

60

44

128 8 36

56

41

MAGNESIUM 16 20

BICARBONATE 263 357

CARBONATE <.Q1 .

1-6



018982

WELL RECORD

WELL NO. _ 2 _ DESCRIPTION: Deep Well Q

DATE INSTALLED _ 03/29/84 _ gradient from Lagoon

TOP OF CASING ELEV. 169.43 _ Installed by REI

GROUND ELEV. _ 165.68 _ GRAVEL PACKED: 78* - 96 '

TOTAL DEPTH 96' _ SCREEN: 4* PVC with Q . Q 2

SCREENED INTERVAL 8 0 - 9 5 ' _ Slots

DATE .04/05/84 .04/20/84 .06/29/84 .07/20/84

WATER ELEVATION 131.84 135.91 135.85

Ph 6.8 7.5 7.4 7.1

CONDUCTIVITY 1P025 580 7QQ

CHLORIDES 59 5jj fijj 65

SULFATES 12 15 5 56

PHENOL ICS <.Q1 <.Q1 .02 .21

TQC 52 115 3 25

SODIUM afl fl2

CALCIUM £i 2fi

MAGNESIUM g g

BICARBONATE 218 253

CARBONATE <.Q1 . . .

1-7



WELL RECORD

WELL NO. g • DESCRIPTION: Shallow Well

DATE INSTALLED 01/07/82 Upqradient from Lagoon

TOP OF CASING ELEV. 169.25 GRAVEL PACKED: Mo Informa-

GROUND ELEV. 168.25 tion

TOTAL DEPTH 65* SCREEN: 4* Dia. - 20 Gauge

SCREENED INTERVAL 51 - 57' Ribbed Stainless Steel

DATE .p 4/05/84 .

WATER RT.FVATTOM

Ph

CONDUCT IV ITY

CHLORIDES

SDL PATES

PHENOL I CS

TOC

SODIUM

CALCIUM

MAGNESIUM

135.75

7.3

65

5

.04

44

33

34

10

04/20/84 .07/02/84 .07/20/84 .

135.69

7.6

794

77

5.0

<.01

82

31

42

15

138.25

7.0

1.150

75

<1

.21

35

•

- f
i

6.6 '

840

82

7

.14

13
~

BICARBONATE 236 305

CARBONATE . <.Q1 .

1-8



018984

WELL RECORD

WELL NO. _ 2 _ . DESCRIPTION: Deep Well on

DATE INSTALLED Not Available East: Side of Lagoon Used for

TOP OF CASING ELEV. 178.73 _ Boiler Water Supply Has 4"

GROUND ELEV* 17 8.2 Casino and Pump _

TOTAL DEPTH 165'* _ GRAVEL PACKED: Not Available

SCREENED INTERVAL Nofc Available SCREEN: _ '. _

* Reported by D. Sheridan as 165'; top of Pump at 106.47' depth

DATE .04/09/84 .

WATER ELEVATION 138.83

Ph

CONDpCTIVITY

CHLORIDES

SULFATES

PHENOL I CS

TOG

SODIUM

CALCIUM

MAGNESIUM

BICARBONATE

i
04/29/84 .07/02/84 .07/20/84 . •

138.80

7.2 6.7 7.0

896 530 540

34 32 34

20 <1 9

<.01 .04 .03

57 12 18

43

36

9

27

1-9



018985

WELL RECORD

WELL NO. LQ • DESCRIPTION: Shallow well

DATE INSTALLED 03/31/84 Ppgradient from Lagoon South

TOP OP CASING ELEV. 168.39 of Clark Lake

GRODND ELEV. l£tU GRAVEL PACKED: 20' - 45'

TOTAL DEPTH 45' SCREEN; 2* PVC with 0.02"

SCREENED INTERVAL 28-43' Slots

DATE .P4/05/84 .

WATER ELEVATION

Ph

CONDD CT IV IT Y

CHLORIDES

SDLFATES

PHENOL ICS

TOC

SODIDM

CALCIUM

MAGNESIUM

BICARBONATE

136.79

6.8

90

53

<.01

46

51

37

12

228

04/20/84 .07/02/84 .07/20/84 .

136.79 136.42 - T

7.3 7.0 6.9 '

1.280 220 740

77 64 68

48 35 73

<.01 .06 .39

142 21 64

54

39

12

317

CARBONATE <.01 .

1-10



018986

WELL RECORD

WELL NO. U . DESCRIPTION: Deep Well Dp-

DATE INSTALLED Not Available gradient from Lagoon at Farm

TOP OP CASING ELEV. 170.00 House South of Clark Lake

GROUND ELEV. 4* Dia. with Pump

TOTAL DEPTH 135'* GRAVEL PACKED: Not Available

SCREENED INTERVAL Not Available SCREEN; Not Available

* Reported by D. Sheridan

- r

DATE .04/05/84 .04/20/84 .07/02/84 .07/20/84 . '

WATER ET.EVATJON

Ph

CONDUCTIVITY

CHLORIDES

SDLFATES

PHENOL I CS

TOC

SODIUM

CALCIUM

MAGNESIUM

BICARBONATE

6.9

60

<±

.02

50

100

37

11

303

•» ^

7.2 7.2 7.0

1.195 720 700

63 64 63

12 3 8

<.01 .04 .08

50 10 13

99

31

12

313

CARBONATE <.01 .

1-11



018987

WELL RECORD

WELL NO.

DATE INSTALLED 04/03/84

TOP OF CASING ELEV. 169.06

GROUND ELEV. 167.0

TOTAL DEPTH 40'

SCREENED INTERVAL 24' - 39'

DESCRIPTION: Shallow well

tJpgradient from Lagoon

Located at Clark Bottom Road

at Site Entrance

GRAVEL PACKED: 20' - 4Q'

SCREEN: 2" PVC. 0.02" Slots

DATE .Q 4/05/84 .

WATER ELEVATION

Ph

CONDUCTIVITY

CHLORIDES

SDL PATES

PHENOL I CS

TOG

SODIUM

CALCIUM

MAGNESIUM

BICARBONATE

141.06

7.6

108

328

<.01

48

138

33

11

81

04/06/84 .04/20/84 . 07/02/84 .07/20/84 T

141.31

7.3

106

198

.08

43

138

34

21

188

i
141.29 140.06 '

7.5 6.6 7.0

1.765 980 1.016

125 101 121

171 64 68

<.01 .01 .04

95 17 5

1S5

31

21

285

CARBONATE . <.01 .

1-12



018988

WELL RECORD

WELL NO. 13 ' DESCRIPTION: Peep Well Down

DATE INSTALLED 06/07/84 Gradient North of Landfarm

TOP OP CASING ELEV. 173.09

GROUND ELEV. 171.7 GRAVEL PACKEDs 80' To 93'

TOTAL DEPTH 93 SCREEN; 2* PVCs 0.01* Slots

SCREENED INTERVAL 83 - 93

DATE .06/09/84 .07/02/84 .07/05/8* .07/20/84

WATER ELEVATION 135.89 135.79 135.84

Ph ; 7.3 7.3 7.3

CONDIICTIVITY 603 680 680

CHLORIDES JJ fi£ 68

SPLPATES 10 2 7_

PHENOL TCS .02 .04 .04

JPQC 17 8 8_

SODIPM

CALCIDM

HAGNESinM

BICARBONATE

CARBONATE

1-13



018989

WELL RECORD

WELL NO. 14

DATE INSTALLED 06/10/84

TOP OP CASING ELEV. 176.27

GROUND ELEV.

TOTAL DEPTH _ 102 •

173.1

DESCRIPTION: Deep Well Down

Gradient North of Lagoon

GRAVEL PACKED i 90' - 102'

SCREEN; 2" PVCi 0.01" Slots

SCREENED INTERVAL 92* - 102'

PATE .06/29/84 .07/20/84 - T

WATER ELEVATION 135.92

Ph ; 7.3 7.2

CQNDtlCTIVITY 540 700

CHLORIDES 70 65

SULFATES

PHENOL I CS 06 .OS

TOC 10

SQDIDM

CALCIUM

MAGNESIUM

BICARBOMATE

CARBONATE

1-14



018990

WELL RECORD

WELL NO. 15 • DESCRIPTION: Shallow Well

DATE INSTALLED Q6/Q9/B4 Down Gradient N.W. Corner of

TOP OF CASING ELEV. 173.30 Landfarm

GROUND ELEV. 171.7 GRAVEL PACKED: 35' - 52'

TOTAL DEPTH 52' SCREEN: 2" PVC» 0.01* Slots

SCREENED INTERVAL 42' -52 '

DATE

WATER ET.EVATIOM

Ph

CONDU CTIVITY

CHLORIDES

SDLPATES

PHENOL ICS

TOC

07/02/84

133.85

6.9

1170

208

38

.03

5

.07/20/84 . . - t
1

x~

6.7 '

. 1.260

205

9

.14

36
V

SODTtJM

CALCIUM

MAGNESIUM

BICARBONATE

CARBONATE . . . . .

1-15



018991

WELL RECORD

WELL NO. Ifi ^__ DESCRIPTION: Shallow Well

DATE INSTALLED 06/09/84 Down Gradient N.W. of Lagoon

TOP OF CASING ELEV. 172.86 GRAVEL PACKED 11' - 53'

GROUND ELEV. 171.9 SCREENs 2* PVC» 0.01" Slots

TOTAL DEPTH 52_!

SCREENED INTERVAL 48* -53'

DATE .06/11/84 .

WATER ELEVATION 132.76

Ph

CONDUCTIVITY

CHLORIDES

SULFATES

PHENOL I CS

TOC

06/29/84.07/20/84 . . 1
" f

132.41 !

6.8 6.6

2640 1.960

494 521

98 76

.08 .26

46 34

SODIUM

CALCIUM

MAGNESIUM

BICARBONATE

CARBONATE

1-16



018992

WELL RECORD

WELL NO. _ 12 _ DESCRIPTION: Shallow Well

DATE INSTALLED 06/11/84 _ Down Gradient of Landfarm

TOP OP CASING ELEV. 171.86 _ GRAVEL PACKED 36' - 55'

GROUND ELEV. _ 170.3 _ SCREENi 2* PVC» 0.01" Slofcs

TOTAL DEPTH _ 55J _

SCREENED INTERVAL 45' to 55*

DATE .07/02/84 .07/20/84

WATER ELEVATION 135.76 '-
'

Ph 6.9 6.5

CONDUCTIVITY 1024 1.380

CHLORIDES 292 292

SULFATES fi2 5J

PHENOL ICS .11 .10

TOC 35 42 1

SODIDM

CALCIUM

MAGNESIUM

BICARBONATE

CARBONATE m . . . .

1-17
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APPENDIX J

Analytical Reports
from TOC/TOX Data
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018994

Rocky Mountain Analytical Laboratory
• 4955 Yarrow Street. Arvada. CO 80002 (303) 421-6611

A DIVISION OF

ENSECO
INCORPORATED

February 2, 1987

Georgia Bost
ERM - Southwest, Inc.
8989 Westheimer, Suite 111
Houston, TX 77063

Dear Georgia:

Enclosed are the analytical results for the eight Sheridan site waters
received January 24, 1987.

Please call if you have any questions.

Sincerely, Reviewed by:

Corinne L. Bogert
Project Coordinator

CLB/MJB/bjb
Enclosures

RMAL # 62689

Mark . Bolliriger, Ph.D.
Technical Dfector

J-1



018995 Rocky Mountain Analytical Laboratory

SAMPLE DESCRIPTION INFORMATION

for

ERM - Southwest, Inc.

RMA Sample No. Sample Description Sample Type Date Sampled

62689-01
62689-02
62689-03
62689-04
62689-05
62689-06
62689-07
62689-08

MW-20
MW-29
MW-13
MW-15
MW-3

MW-18
MW-6

Field Blank

Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater

01/22/87
01/22/87
01/22/87
01/22/87
01/23/87
01/23/87
01/23/87
01/23/87

Date Received

01/24/87
01/24/87
01/24/87
01/24/87
01/24/87
01/24/87
01/24/87
01/24/87

February 2, 1987

J-2



INORGANIC PARAMETERS

Parameter

Total Organic Carbon
Total Organic Halogen

ANALYTICAL RESULTS

for

Rocky Mountain Analytical Laboratory

Units

mg/L
ug Cl/L

ERM-

62689-01

0.7 (0.1)
ND (5)

Southwest* Inc.

62689-02

2.5 (0.1)
ND (5)

62689-03

0.5 (0.1)
16 (5)

O ;

CO

62689-04

28 (0.1)
170 (5)

Parameter

Total Organic Carbon
Total Organic Halogen

Units 62689-05 62689-06 62689-07 62689-08

mg/L
ug Cl/L

38
180

(0.1)
(5)

19
19

(0.1)
(5)

7.2
23

(0.1)
(5)

0.3
ND

(0.1)
(5)

ND = Not Detected. Detection limits in parentheses.



ROCKY MOUNTAIN ANALYTICAL LABORATORY

Inorganic Analytical Methodology

Parameter

MAJOR IONS

Sodium
Potassium
Calcium
Magnesium
Chloride

Fluoride
Sulfate

Total Alkalinity as CaCO,
at pH 4.5 3

Carbonate Alkalinity as CaCO,
at pH 8.3

Bicarbonate Alkalinity as CaCO,
at pH 4.5

Hydroxide Alkalinity as CaCO
Nitrate+Nitrite as N

Total Cations
Total Anions
Difference

RAD10CHEMISTRY

Gross Alpha
Gross Beta
Radium 226
Radium 228
Uranium

Nominal
Units Detection Limita Methodology Reference

mg/1
mg/1
mg/1
mg/1
mg/1

mg/1
mg/1

mg/1

mg/1
'3

mg/1
mg/1
mg/1

meq/1
meq/1

%

pCi/1
pCi/1
pCi/1
pCi/1

mg/1

0.5
0.3
0.1
0.1
3

0.1
5

5

5

5
5
0.1

0.1

0.1
0.1
0.1

0.1
0.1
0.1
0.1
0.005

Preservation Maximum .
Bottle No. HoldingTime

ICP Emission Spectroscopy 3
ICP Emission Spectroscopy 3
ICP Emission Spectroscopy 3
ICP Emission Spectroscopy 3
Manual Titrimetric, Hg (NO,)- 1-325.3/2-407B
Automated Colorimetric

Ferricyanide
Electrode
Manual Turbidimetric
Automated Colorimetric MTB

1-325.2
1-3*0.2/2-*13B
1-375.4/2-426C
1-375.2

Titrimetric

Titrimetric

Titrimetric
Calculation
Manual Cd Reduction -

Colorimetric
Automated Cd Reduction
Colorimetric

Calculation
Calculation
Calculation

Proportional Counter
Proportional Counter
Separation - Counter
Separation - Counter
Fluor imetric

1-310.1/2-403

1-310.1/2-403

1-310.1/2-403
2-403

1-353.3/2-418C

1-353.2
2-104C
2-104C
2-104C

2-703
2-703
2-705
2-707
4-D2907-75

4
4
4
4
1

1
1
1
1

1

1

1

6 monthsff
6 monthsO
6 monthsK
6 months^
28 days ^

28 days
28 days
28 days
28 days

14 days

14 days

14 days

2

2

28 days

28 days

5
5
5
5
5

6 months
6 months
6 months
6 months
6 months

00



ROCKY MOUNTAIN ANALYTICAL LABORATORY

Ol

Parameter

TRACE METALS0

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Chromium
Cobalt
Copper
Iron
Lead

Manganese
Mercury
Molybdenum
Nickel
Selenium
Silver
Strontium
Thallium
Tin
Titanium
Vanadium
Zinc

INORGANIC PARAMETERS

PH
Specific Conductance at 25°C
Total Dissolved Solids
Total Suspended Solids
Total Solids
Total Volatile Solids
Ortho-Phosphate as P

Nominal
Units Detection Limit*

mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

mg/1
mg/1
mg/l
mg/1
mg/1
mg/1
mg/1
mg/i
mg/1
mg/1
mg/1
mg/1

units
umhos/cm
mg/1
mg/1
mg/1
mg/1
mg/1

0.05
0.002
0.002
0.005
0.001
0.004
0.002
0.005
0.003
0.002
0.05
0.025
0.001
0.005
0.0002
0.005
0.01
0.002
0.003
0.005
0.002
0.03
0.002
0.002
0.004

0.01
1

10
2

10
10
0.01

ical Methodology (Continued)

Methodology Reference

ICP Emission Spectroscopy
Furnace Atomic Absorption
Furnace Atomic Absorption
ICP Emission Spectroscopy
ICP Emission Spectroscopy
ICP Emission Spectroscopy
ICP Emission Spectroscopy
ICP Emission Spectroscopy
ICP Emission Spectroscopy
ICP Emission Spectroscopy
ICP Emission Spectroscopy
ICP Emission Spectroscopy
Furnace Atomic Absorption
ICP Emission Spectroscopy
Cold Vapor Atomic Absorption
ICP Emission Spectroscopy
ICP Emission Spectroscopy
Furnace Atomic Absorption
ICP Emission Spectroscopy
ICP Emission Spectroscopy
Furnace Atomic Absorption
ICP Emission Spectroscopy
ICP Emission Spectroscopy
ICP Emission Spectroscopy
ICP Emission Spectroscopy

Meter
Bridge
Gravimetric, 180°C
Gravimetric, 105°C
Gravimetric, 105°C
Gravimetric, 550°C
Single Reagent Colorimetric

3
1-204.2
1-206.2
3
3
3
3
3
3
3
3
3
1-239.2
3
1-245.1
3
3
1-270.2
3
3
1-279.2
3
3
3
3

1-150.1;
1-120.1;
1-160.1;
1-160.2
1-160.3
1-160.4
1-365.2;

Preservation
Bottle No.

4
4
4
4
4
4
4
4
4
4
4
4
4-
4
4
4
4
4
4
4
4
4
4
4
4

2-423 1
2-205 1
2-209B 1

1
1
1

2-424F 1

8'
0 i
00 i

Maximurr
HoldingTii

6 monthfc)
6 monthsp
6 monthlNj?
6 month§H
6 months^X
6 months J
6 months
6 months
6 months
6 months
6 months
6 months
6 months
6 months
6 months
6 months
6 months
6 months
6 months
6 months
6 months
6 months
6 months
6 months
6 months

ASAP
28 days
7 days
7 days
7 days
7 days
48 hours



ROCKY MOUNTAIN ANALYTICAL LABORATORY

Inorganic Analytical Methodology (Continued)

Parameter

INORGANIC PARAMETERS
(Continued)

Total Phosphorus as P

Nominal
Units Detection Limit Methodology Reference

Preservation
Bottle No.

Maximum .
HoldingTime

mg/1

o>

0.06

Silica as SiO-
£

mg/1
mg/1

Biological Oxygen Demand mg/1
Chemical Oxygen Demand mg/1
Total Organic Carbon
Ammonia as N

Total Kjeldahl Nitrogen

Total Organic Nitrogen
Oil and Grease
Free Cyanide

Total Cyanide
Phenolics
Fecal Coliform
Total Coliform
Bromide
Residual Chlorine
Hexavalent Chromium
Color
Hardness as CaCO,
Nitrite as N
Sulfide
Sulfite
MBAS (Surfactants)
Turbidity

mg/1
mg/1

as N mg/1

as N mg/1
mg/1
mg/1

mg/1
mg/1

Colonies/ 100 ml
Colonies/ 100 ml

mg/1
mg/1
mg/1
units
mg/1
mg/1
mg/1
mg/1
mg/1
NTU

0.01
0.1
1
2
5
0.1
0.1
0.1
0.1
0.1
0.1
1
0.01

0.01
0.01
1
1
0.1
0.05
0.01
5
5
0.01
0.05
2
0.1
0.1

Digestion; ICP Emission
Spectroscopy

Digestion - Colorimetric
ICP Emission Spectroscopy
Colorimetric
Dilution Bottle - D.O. Probe
Micro Colorimetric
Oxidation-Infrared Absorption
Electrode
Automated Colorimetric
Digestion - Electrode
Digestion - Colorimetric
Calculation (TKN - NH3)
Freon Extraction-Gravimetric
Chlorination-Distillation-

Colorimetric
Distillation - Colorimetric
Distillation - Colorimetric
Membrane Filter
Membrane Filter
Colorimetric
Amperometric
Colorimetric
Pt-Co Colorimetric
Calculation
Colorimetric
Titrimetric - Electrode
Titrimetric
Colorimetric
Turbidimeter

1-4.1.4;
1-365.2;
3
1-370.1;
1-405.1;
1-410.4;
1-415.1;
1-350.3;
1-350.1
1-351.4;
1-351.2

1-413.1;

1-335 .1;
1-335.2;
1-420.1;
2-909C
2-909A
2-405
1-330.2;
1-218.4;
1-110.2;
2-314A
1-354.1;
1-376.1;
1-377.1;
1-425.1;
1-180.1;

3
1-424C.F

2-425C
2-507
2-508A
2-505
2-4 17E

2-420B

2-503A

2-412F,D
2-412B.D
2-510A.B

2-408C
2-312B
2-204A

2-419
2-427B.D
2-428
2-51 2 A
2-21 4 A

4
2
4
1
1
2
2
2
2
2
2

3

6
6
2
8
8
1
1
1
1
4
1
7
1
1
1

28 daysc

28 days**
28 days
28 days
48 hours
28 days
28 days
28 days
28 days
28 days
28 days

28 days

14 days
14 days
28 days
ASAP
ASAP
28 days
ASAP
24 hours
48 hours
6 months
48 hours
7 days
ASAP
48 hours
48 hours

oo



ROCKY MOUNTAIN ANALYTICAL LABORATORY
o ,

Inorganic Analytical Methodology (Continued) o
oo

References o '

(1) "Methods for Chemical Analysis of Water and Wastes", EPA-600/4-79-020, EMSL, Cincinnati, 1979.

(2) "Standard Methods for the Examination of Water and Wastewater", 15th Edition, APHA, 1980.

(3) Federal Register. 40 CFR 136, December 3,1979; USEPA EMSL-Cincinnati, OH 45268.

(4) "Annual Book of ASTM Standards", Part 31, Water, 1980.

Notes

a Nominal values are the best achievable with the listed analytical method. Interferences in specific samples may result in a higher
detection limit.

Applicable to NPDES wastes as updated by Robert C. Booth, Director, EMSL-Cincinnati, September 22, 1981.

c
Digestion procedure 1-4.1.4 used for elements determined by ICP Emission Spectroscopy when determining total metals. Digestion

procedures for graphite furnace elements included with reference listed.
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GUIDELINES FOR SAMPLE BOTTLES AND PRESERVATIVES3

Bottle No.

1

e_
oo

3

4

6

7

8

11

12

13

14
15

Parameters

Cf, F~, SO^=, Tot. Alk., CO^ Alk., HCO^ Alk.,

OH" Alk., pH, spec, cond., IDS, TSS, TS, TVS, o

SiO2, BOD, Br", res. C12, Cr*6, color, NO~,

MB AS, Turbidity.

Tot. P, COD, TOC, NHV TKN, TON, Phenolics
NO3 + NO2.

O & G

Na, K, Ca, Mg, Al, Sb, As, Ba, Be, B, Cd, Cr, Co,

Cu, Fe, Pb, Mn, Hg, Mo, Ni, Se, Ag, Sr, Tl, Sn, Ti,

V, Zn, ICP, Hardness.

Alpha, Beta, Ra226, Ra 228, U

Free CN, Tot. CN
Sulfide

Fecal coli., total coll.

VOA, purgeable organics, THM

B/NA

Pest./PCB

Herbicides

TOX

Container

1 liter poly

Preservative

4°C

Notes

Provide unfiltere
sample for
solids and turbidi

o
o

500 ml poly

1 liter glass

500 ml poly

2 ml 50%

4 ml 50% H9SO
4°C *

5 ml 50% HNO

4°C

,.,
*

1 liter poly (no Ra228),-. 10 ml 50% HNO,
K gallon poly (with Ra"8) 20 ml 50% HNO^

500 ml poly 2 ml 50% NaOH,'

Do not filter, coljqfct
directly in bottle.

Provide separate
samples for total and
dissolved sample
(filter before
adding to bottle.)

250 ml poly

8 oz. sterile

2 - 40 ml glass vial

1 liter glass

1 liter glass

1 liter glass

1 liter glass

1 ml 1 N Zn acetate,
1 ml 50% NaOH, 4°C

Collect directly in
sterile bottle

Completely fill
bottle, leave no
air bubbles.

Federal Register. 40 CFR 136, December 3, 1979, as updated by EPA, EMSL-Cincinnati, September 22, 1981.

11/5/82



019002

Rocky Mountain Analytical Laboratory
4955 Yarrow Street. Arvada. CO 80002 (303) 421-6611

A DIVISION OF

ENSECO
INCORPORATED

March 12, 1987

Scott MacDonald
ERM - Southwest Inc.
16000 Memorial Drive, Suite 200
Houston, TX 77079-4006

Dear Mr. MacDonald:

Enclosed please find the results for ten groundwater samples from the
Sheridan site received February 25, 1987.

Please call if you have any questions.

Best Regards,

Jean Zimmerman
Project Coordinator

JZ/JLP/bjb
Enclosures

RMAL * 63083

Reviewed byr

arr
cal Director

J-9



019003
Rocky Mountain Analytical Laboratory

SAMPLE DESCRIPTION INFORMATION

for

ERM-Southwest, Inc.

RMA Sample No.

63083-01
63083-02
63083-03
63083-04
63083-05
63083-06
63083-07
63083-08
63083-09
63083-10

Sample Description

MW-3
MW-6

MW-13
MW-14
MW-15
MW-18
MW-20
MW-29
MW-00

Field Blank

Sample Type

Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater

Date Sampled

02/23/87
02/23/87
02/23/87
02/23/87
02/23/87
02/23/87
02/23/87
02/23/87
02/23/87
02/23/87

Date Received

02/25/87
02/25/87
02/25/87
02/25/87
02/25/87
02/25/87
02/25/87
02/25/87
02/25/87
02/25/87

March 12, 1987

J-10



Rocky Mountain Analytical Laboratory

INORGANIC PARAMETERS

Parameter

Total Organic Carbon
Total Organic Halogen

Parameter

Total Organic Carbon
Total Organic Halogen

c_
L Parameter

Total Organic Carbon
Total Organic Halogen

ANALYTICAL RESULTS

for

Units

mg/L
ug Cl/L

Units

mg/L
ug Cl/L

Units

mg/L
ug Cl/L

ERM

63083-01

37 (0.1)
56 (5)

63083-05

26 (0.1)
210 (5)

63083-09

0.5 (0.1)
48 (5)

- Southwest. Inc.

63083-02

4.2 (0.1)
17 (5)

63083-06

17 (0.1)
49 (5)

63083-10

0.3 (0.1)
33 (5)

63083-03

1.4 (0.1)
20 (5)

63083-07

0.8 (0.1)
34 (5)

63083-04 1

2.1 (0.1)
48 (5)

63083-08

2.5 (0.1)
16 (5)

NO
0o

fe1
^
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Rocky Mountain Analytical Laboratory
4955 Yarrow Street. Arvada, CO 80002 (303) 421 -6611

A DIVISION OF

ENSECO
INCORPORATED

March 18, 1987

Scott MacDonald
ERM - Southwest Inc.
16000 Memorial Drive, Suite 200
Houston, TX 77079-4006

Dear Mr. MacDonald:

Enclosed please find a corrected report for RMAL project 63083.

RMAL samples -09 and -10 were reanalyzed for TOX. Please note
that the TOX result for sample -09 is almost identical to the previous
result. The trip blank was not detected at a detection limit of IS ugd~/L.

Do not hesitate to call if you have any questions.

Best regards, RevieweoTlby:

Jean Zimmerman
Project Coordinator

JZ/JLP/brm
Enclosures

RMAL * 63083

'L. Parr
'Technical Director

J-12
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019006 ^* -̂̂ -̂
Rocky Mountain Analytical Laboratory

SAMPLE DESCRIPTION INFORMATION

for

ERM-Southwest, Inc.

RMA Sample No. Sample Description Sample Type Date Sampled Date Received

63083-01 MW-3 Groundwater 02/23/87 02/25/87
63083-02 MW-6 Groundwater 02/23/87 02/25/87
63083-03 MW-13 Groundwater 02/23/87 02/25/87
63083-04 MW-14 Groundwater 02/23/87 02/25/87
63083-05 MW-15 Groundwater 02/23/87 02/25/87
63083-06 MW-18 Groundwater 02/23/87 02/25/87
63083-07 MW-20 Groundwater 02/23/87 02/25/87
63083-08 MW-29 Groundwater 02/23/87 02/25/87
63083-09 MW-00 Groundwater 02/23/87 02/25/87
63083-10 Trip Blank Groundwater 02/23/87 02/25/87

March 18, 1987

J-13



Rocky Mountain Analytical Laboratory
ANALYTICAL RESULTS

for

ERM- Southwest. Inc.
ooo
SJ

INORGANIC PARAMETERS

Parameter

Total Organic Carbon
Total Organic Halogen

Parameter

Total Organic Carbon
Total Organic Halogen

Parameter

Total Organic Carbon
Total Organic Halogen

Units

mg/L
ugCl"/L

Units

mg/L
ugCf/L

Units

mg/L
ugCf/L

63083-01

37 (0.1)
56 (5)

63083-05

26 (0.1)
210 (5)

63083-09

0.5 (0.1)
45 (15)

63083-02

4.2 (0.1)
17 (5)

63083-06

17 (0.1)
49 (5)

63083-10

0.3 (0.1)
ND (15)

63083-03

1.4 (0.1)
20 (5)

63083-07

0.8 (0.1)
34 (5)

63083-04 dp

2.1 (0.1) -S
48 (5) lA

63083-08

2.5 (0.1)
16 (5)

ND = Not Detected. Detection limits in parentheses.



019008 Rocky Mountain Enseco Incorporated
1 fl r? fl ? *^~ Analytical Laboratory

ANALYTICAL RESULTS

FOR

ERM - SOUTHWEST, INC.

APRIL 24, 1987

Reviewed by:

4955 Yarrow Street
Arvada, Colorado 80002
303/421-6611

FacsimUe: 303/431-7171 J'15
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019009

L OVERVIEW

On March 25, 1987, Enseco-Rocky Mountain Analytical Laboratory received ten

water samples from ERM - Southwest, Inc. A complete listing of tests requested, by
sample, is given in Section III.

This report presents the analytical results as well as supporting information to aid

in the evaluation and interpretation of the data and is arranged in the following order:

I. Overview
II. Sample Description Information

III. Analytical Tests Assigned
IV. Analytical Results
V. Quality Control Report
VI. Description of Analytical Methodology

f
Standard analytical protocols were followed in .the analysis of the samples, and no

problems were encountered or anomalies observed. All laboratory QC samples analyzed
in conjunction with the samples in this project were within established control limits.

J-16



019011 /f

I

I

I

I

I

I

1

B. SAMPLE DESCRIPTION INFORMATION

The Sample Description Information lists all of the samples received in this project

together with the internal laboratory identification number assigned for each sample.
Each project received at Enseco - RMAL is assigned a unique five digit number. Samples

within the project are numbered sequentially. The laboratory identification number is a
combination of the five digit project code and the sample sequence number.

Also given in the Sample Description Information is the Sample Type (matrix), Date

of Sampling (if known) and Date of Receipt at the laboratory.

J-17
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019012

•^Enseco

SAMPLE DESCRIPTION INFORMATION

for

ERM-SOUTHWEST. INC.

RMAL
Samnle No.

63269-001
63269-002
63269-003
63269-004
63269-005
63269-006
63269-007
63269-008
63269-009
63269-010

Sample Description

MW-3
MW-6
MW-13
MW-14
MW-15
MW-18
MW-20
MW-29
MW-00
TRIP BLANK

Sample Tvne

Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Ground water

Date
Sampled

03/23/87
03/23/87
03/23/87
03/23/87
03/23/87
03/23/87
03/23/87
03/23/87
03/23/87
03/23/87

Date
Received

03/25/87
03/25/87
03/25/87
03/25/87
03/25/87
03/25/87
03/25/87
03/25/87
03/25/87
03/25/87

I

I

I

I

I

I J-18
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DL ANALYTICAL TESTS ASSIGNED

The following section presents all of the tests assigned to each of the samples in

the project. The tests are listed in the order in which data is presented in Section IV.

(Analytical Results).

In addition to a test description, information is provided concerning whether the
test has been changed, or customized, to accommodate specific needs of the client.
Customization can involve changes in the analyte list (addition or deletion of standard
analytes) or changes in the standard detection limit. -

J-19



019014

ANALYTICAL TESTS ASSIGNED

for

ERM-SOUTHWEST. TNC.

^Ensecc

RMAL
Sample No. Analysis Description Custom Test*

63269-001 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63269-002 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63269-003 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63269-004 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63269-005 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63269-006 TOTAL ORGANIC CARBON'(TOC)
TOTAL ORGANIC HALOGEN (TOX)

63269-007 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63269-008 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63269-009 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63269-010 TOTAL ORGANIC CARBON (TOC)
TOTAL.ORGANIC HALOGEN (TOX)

NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

*This test has been customized in terms of analyte list or detection limit to accommodate special
needs of the client.

J-20



IV. ANALYTICAL RESULTS

The analytical results for this project are presented in the following data tables.

The results are presented by sample, by test, With tests reported in the following order:

GC/MS, Chromatography, Metals and Inorganics.

Each data table includes sample identification information, and when available and

appropriate, dates sampled, received, authorized, prepared and analyzed. The

authorization data is the date when the project was defined by the client such that

laboratory work could begin.

Data sheets contain a listing of the parameters measured in each test, the

analytical results and the Enseco reporting limit. Reporting limits are adjusted to

reflect dilution of the sample, when appropriate. Solid and waste samples are reported

on an "as received" basis, i.e. no correction is made for moisture content. All data is

"blank corrected", i.e. the level of contamination, if any, found in the laboratory blank is

subtracted from the analytical result before it is reported.

Where regulatory limits have been established by the EPA, a column on the data

sheet labeled "Regulatory Limit", lists that limit for purposes of comparison.

In addition, surrogate recovery data is presented for all GC/MS analyses. The

surrogate recovery is an indication of the affect of the sample matrix on the

performance of the method. The results from the Standard Enseco QA/QC Program,

which generates data which are independent of-matrix effects, is given.in Section V.

J-21
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'-ii Ensecc

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-3

Laboratory ID: 63269-001 Enseco ID: 63269-001

Matrix: Groundwater Sampled: 03/23/87 Received: 03/25/87

Authorized: 03/25/87

Reporting Analytical
Parameter Result Units Limit Method Analyzed

Total Organic Carbon 32 mg/L 0.1 415.1/9060 04/16/87
Total Organic Halogen 52 ug Cl/L 5 9020 04/09/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63269-001

J-22
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:1 Ensecc

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-6

Laboratory ID: 63269-002 Enseco ID: 63269-002

Matrix: Groundwater Sampled: 03/23/87 Received: 03/25/87

Authorized: 03/25/87

Parameter .

Total Organic Carbon
Total Organic Halogen

Result

3.0
210

Units

mg/L
ug Cl/L

Reporting
Limit

0.1
5

Analytical
Method

415.1/9060
9020

Analyzed

04/16/87
04/09/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63269-002
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-13

Laboratory ID: 63269-003 Enseco ID: 63269-003

Matrix: Groundwater Sampled: 03/23/87 Received: 03/25/87

Authorized: 03/25/87

Reporting Analytical
Parameter Result Units Limit Method Analyzed

Total Organic Carbon 0.9 mg/L 0.1 415.1/9060 04/16/87
Total Organic Halogen 26 ug Cl/L 5 9020 04/09/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63269-003
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^ Enseco

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-14

Laboratory ID: 63269-004 Enseco ID: 63269-004

Matrix: Groundwater Sampled: 03/23/87 Received: 03/25/87

Authorized: 03/25/87

Reporting Analytical
Parameter Result Units Limit Method Analyzed

Total Organic Carbon 0.6 mg/L 0.1 415.1/9060 04/16/87
Total Organic Halogen 150 ug Cl/L 5 9020 04/09/87

N.D. » Not detected

Approved by: Lindsay Breyer

Sample: 63269-004
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-15

Laboratory ID: 63269-005 Enseco ID: 63269-005

Matrix: Groundwatcr Sampled: 03/23/87 Received: 03/25/87
Authorized: 03/25/87

Reporting Analytical
Parameter Result Units Limit -Method Analyzed

Total Organic Carbon 37 mg/L 0.1 415.1/9060 04/16/87
Total Organic Halogen 340 ug CI/L 5 9020 04/09/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63269-005
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC

Client ID: MW-18

Laboratory ID: 63269-006 Enscco ID: 63269-006

Matrix: Groundwater Sampled: 03/23/87 Received: 03/25/87

Authorized: 03/25/87

Reporting Analytical
Parameter . . Result Units Limit . . Method Analyzed

Total Organic Carbon 17 mg/L 0.1 415.1/9060 04/16/87
Total Organic Halogen 64 ug Cl/L 5 9020 04/09/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63269-006
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-20

Laboratory ID: 63269-007 Enseco ID: 63269-007

Matrix: Groundwater Sampled: 03/23/87 Received: 03/25/87

Authorized: 03/25/87

Reporting Analytical
Parameter Result Units Limit Method Analyzed

Total Organic Carbon 0.6 mg/L 0.1 415.1/9060 04/16/87
Total Organic Halogen 95 ug CI/L 5 9020 04/09/87

N.D. » Not detected

Approved by: Lindsay Breyer

Sample: 63269-007
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-29

Laboratory ID: 63269-008 Enseco ID: 63269-008

Matrix: Groundwater Sampled: 03/23/87 Received: 03/25/87

Authorized: 03/25/87

Reporting Analytical
Parameter . Result Units - - Limit Method Analyzed

Total Organic Carbon 1.5 mg/L 0.1 415.1/9060 04/16/87
Total Organic Halogen N.D. ug Cl/L 5 9020 04/09/87

N.D. - Not detected

Approved by: Lindsay Breyer

Sample: 63269-008
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-00

Laboratory ID: 63269-009 Enseco ID: 63269-009

Matrix: Groundwater Sampled: 03/23/87 Received: 03/25/87

Authorized: 03/25/87

Reporting Analytical
Parameter Result Units Limit Method Analyzed

Total Organic Carbon 0.4 mg/L 0.1 415.1/9060 04/16/87
Total Organic Halogen N.D. ug Cl/L .. 10 9020 04/09/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63269-009
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: TRIP BLANK

Laboratory ID: 63269-010 Enseco ID: 63269-010

Matrix: Groundwater Sampled: 03/23/87 Received: 03/25/87

Authorized: 03/25/87

Reporting Analytical
Parameter Result - Units Limit Method Analyzed

Total Organic Carbon 0.4 mg/L 0.1 415.1/9060 04/16/87
Total Organic Halogen N.D. ug Cl/L 5 9020 04/09/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63269-010
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V. QUALITY CONTROL REPORT

The Enseco laboratories operate under a vigorous QA/QC program designed to

ensure the generation of scientifically valid, legally defensible data by monitoring every
aspect of laboratory operations. Routine QA/QC procedures include the use of approved

methodologies, independent verification of analytical standards, use of duplicate
Laboratory Control Samples to assess the precision and accuracy of the methodology on a

routine basis, and a rigorous system of data review.

In addition, the Enseco laboratories maintain a comprehensive set of certifications
from both state and federal governmental agencies which require frequent analyses of

blind audit samples. Enseco - Rocky Mountain Analytical Laboratory is certified by the
EPA under the EPA/CLP program for both Organic and Inorganic analyses, under the

USATHAMA (U.S. Army) program, by the Army Corps of Engineers, and the states of
Colorado, New Jersey, New York, Utah, and Florida, among others.

The standard laboratory QC package is designed to:

1) establish a strong, cost-effective QC program that ensures the

generation of scientifically valid, legally defensible data

2) assess the laboratory's performance of the analytical method using
control limits generated with a well-defined matrix ..„.-.---.-

3) establish clear-cut guidelines for.acceptabili.ty.of analytical data-so that
QC decisions can be madeiimmediately at the bench, and -;.:

4) provide a standard set of reportables which assures the client of the

quality of his data.

The Enseco QC program is based upon monitoring the precision and accuracy of an

analytical method by analyzing a set of duplicate Laboratory Control Samples (LCS) at
frequent, well-defined intervals. An LCS is a well-characterized matrix .which, is spiked

with target compounds at 5-100 .times the reporting limit, .depending upon the
methodology being monitored. The purpose of the LCS is not to duplicate the sample

matrix, but rather to provide an interference-free, homogeneous matrix from which to
gather data to establish control limits. These limits are used .to determine .whether data -:

generated by the laboratory on any given day is in control.
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QC LOT ASSIGNMENT REPORT
INORGANICS - NON-METALS

Laboratory
Sample Number

63269-001
63269-001
63269-002
63269-002
63269-003
63269-003
63269-004
63269-004
63269-005
63269-005
63269-006
63269-006
63269-007
63269-007
63269-008
63269-008
63269-009
63269-009
63269-010
63269-010

OC Matrix

Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Test

TOC
TOX
TOC
TOX
TOC
TOX
•TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX

QC Lot Number
LCS

TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX

038AA
022AB
038AA
022 A B
039AA
022AB
039AA
022AB
039AA
022AB
039AA
022AB
039AA
022AB
039AA
022AB
039AA
022AB
039AA
022AB
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LABORATORY CONTROL SAMPLE REPORT
INORGANTCS - NON-METALS

Concentration Accuracy(%) Precision(RPD)
Analvte Spiking Measured LCS1 LCS2 Limits LCS Limits

LCS1 LCS2

Test: TOC on Reagent Water
QC Lot: TOC 038AA
Concentration Units:

Total Organic Carbon 24 22 22 92 92 91-109 0.0 20

Test: TOC on Reagent Water
QC Lot: TOC 039AA
Concentration Units: fma/L)

Total Organic Carbon 24 22 23 92 96 91-109 4.4 20

r
Test: TOX on Reagent Water
QC Lot: TOX 022AB
Concentration Units: fug Cl/L)

Total Organic Halogens 100 112 107 112 107 80-120 4.6 20
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Control limits for accuracy (percent recovery) are based on the average, historical

percent recovery +/- 3 standard deviation units. Control limits for precision (relative

percent difference) range from 0 (identical duplicate LCS results) to the average,

historical relative percent difference + 3 standard deviation units. These control limits

are fairly narrow based on the consistency of the matrix being monitored and are updated

on a quarterly basis.

For Organic analyses an additional control measure is taken in the form of a

Surrogate Control Sample (SCS). The SCS is a control sample spiked with surrogate

standards which is analyzed with every analytical lot. The recovery of the SCS is

charted in exactly the same manner as described for the LCS, and provides a daily check

on the performance of the method.

Accuracy for LCS and SCS is measured by Percent Recovery.

Measured Concentration
% Recovery = x 100

Actual Concentration

Precision for LCS is measured by Relative Percent Difference (RPD).

Measured Concentration LCS1 - Measured Concentration LCS2
RPD =

(Measured Concentration LCS1 + Measured Concentration LCS2)/2

All samples analyzed concurrently by the same test are assigned the same QC lot

number. Projects which contain numerous samples, analyzed over several days, may have
multiple QC lot numbers associated with each test. -The QC information which follows
includes a listing of the QC lot numbers associated with each of the samples reported,

LCS and SCS (where applicable) recoveries from the QC lots associated with the samples,

and control limits for these lots. The QC data is reported by test code, in the order that

the tests are reported in the analytical results section of this report. The test codes

assigned are defined in Section VI., Analytical Methodology.
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VL ANALYTICAL METHODOLOGY

Enseco - Rocky Mountain Analytical Laboratory performs analytical services

according to methods approved by EPA and other regulatory agencies, whenever possible.

Methods for metals and organic compounds are primarily derived from three
sources of EPA methods, 1) the methods promulgated in 40 CFR 136 for priority
pollutants, 2) the methods published in SW-846 and 3) methods developed by the EPA-
EMSL/LV for Superfund investigations, as well as several documents published by the
EPA and Enseco - Rocky Mountain Analytical Laboratory in 1984 and 1985. These
methods all use the same generic technology as summarized below:

o Metals: acid digestion followed by analyses by ICP supported by graphite

furnace AA

o Volatile Organics: purge and trap GC/MS or purge and trap GC with a
selective detector.

o Semivolatile (base/neutral and acid) organics: -solvent extraction followed by

capillary column GC/MS, and

Pesticides/Herbicides: solvent extraction, followed by gas chromatography.

Exact method references are given in the following tables.
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ANALYTICAL METHODOLOGY - ORGANIC TESTS

Test Description Methodology Reference

VOA Volatile Organics
BNA Semivolatile Organics
DXN Dioxin

601 Halogenated Volatile Organics
THM Trihalo methanes
602 Aromatic Volatile Organics
OCP Organochlorine Pesticides
OPP Organophosphate Pesticides
619 Triazine Pesticides
LC CARB Carbamate and Urea Pesticides
PCB PCB's
HRB Phenoxyacid Herbicides
603 Acrolein & Acrylonitrile
604 Phenols
605 Benzidines
606 Phthalate Esters
607 Nitrosamines
609 Nitroaromatics & Cyclic Ketones
PNA Polynuclear Aromatic Hydrocarbons
611 Haloethers
612 Chlorinated Hydrocarbons
GD FID Hydrocarbon Scan
GC BPD Boiling Point Determination

Purge & Trap, -GC/MS
Extraction, GC/MS
Extraction, GC/MS

Purge & Trap GC/Hall
Purge & Trap GC/Hall
Purge & Trap GC/PID
Extraction, GC/ECD
Extraction, GC/FPD
Extraction, GC/NPD
Extraction, HPLC
Extraction, GC/ECD
Extraction, GC/ECD
Purge & Trap GC/FID
Extraction, GC/FID
Extraction, HPLC
Extraction, GC/FID
Extraction, GC/NPD
Extraction, GC/NPD
Extraction, HPLC
Extraction, GC/ECD
Extraction, GC/ECD
Extraction, GC/FID
Extraction, GC/FID

624(1)/8240(2)
625(1)/8270(2)
613(1)/8280(2)

601(1)/8010(2)
601(1)/8010(2)
602(1)/8020(2)
608(1)/8080(2)
614(1)/8140(2)
619(1)
632(1)
608(1)/8080(2)
615(1)/8150(2)
603(1)/8030(2)
604(1)78040(2)
6u5(l)/8050(2)
606(1)78060(2)
607(1)
609(1)/8090(2)
610(1)/8310(2)
611(1)
612(1)/8120(2)
D3328-78(3)
D2887-84(4)

References

(1) Code of Federal Regulations, Chapter 40, Part 136 (40 CFR 136).
(2) SW-846, 3rd Edition, 1987.
(3) "Annual Book of ASTM Standards", Volume 11.01, 1985.
(4) "Annual Book of ASTM Standards", Volume 05.02, 1984.
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ANALYTICAL METHODOLOGY - INORGANIC TESTS

Test Description

ICP Trace Metals
FSB Antimony
FAS Arsenic
FCD Cadmium
FPB Lead
FSE Selenium
FAG Silver
FTL Thallium
CVHG Mercury
CR + 6 Chromium (VI)

1C CL Chloride
BURCL Chloride
METF Fluoride
1C S04 Sulfate
SPES04 Sulfate
METALK Alkalinity, Total
METACK Alkalinity, Forms
TECNOXT Nitrate+Nitrite as N
METPH pH
CELSP Specific Conductance Q. 25°C
BALTDS Total Dissolved Solids
BALTSS Total Suspended Solids
BALTS Total Solids
BALTVS Total Volatile Solids
TECO P Ortho-Phosphate as P
TECT P Total Phosphorus as P
ICP Total Phosphorus as P
ICP Silica as SiO2
SPESI02 Silica as SiO^
METHOD Biochemical Oxygen Demand ..
METCOD Chemical Oxygen Demand
TOCTOC Total Organic Carbon
METNH3 Ammonia as N
TECNH3 Ammonia as N
METTKN Total Ejeldahl Nitrogen as N
TECTKN Total Kjeidahl Nitrogen as N
TOXTOX Total Organic Halogen
TONO1 Total Organic Nitrogen
BAL O&G Oil and Grease
IR AO&G Oil and Grease

TECCN F Cyanide Amendable to Chlorination
TECCN W Weak & Dissolved Cyanide
TECCN T Total Cyanide
STEPHEN Phenolics
COLIF F Fecal Coliform
COLIF T Total Coliform

Methodology

ICP Emission Spectroscopy
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Cold Vapor Atomic
Colorimetric

Ion Chromatography
Manual Titrimetric
Electrode
1C
Manual Turbidimetric
Titrimetric
Titrimetric
Cd Reduction Colorimetric
Meter
Bridge
Gravimetric, 180°C
Gravimetric, 105°C
Gravimetric, 105°C
Gravimetric, 550°C
Two Reagent Colorimetric
Digestion-Colorimetric
Digestion-ICP/AES
ICP/AES
Colorimetric -.—. •-•

..Dilutioa.Bottle-D.O..probe .
Micro Colorimetric
UV Oxidation-IR
Electrode
Automated Colorimetric
Digestion-Electrode
Digestion-Colorimetric
Combustion-Titrimetric
Calculation (TKN-NH3)
Freon Extraction-Gravimetric
Freon Extraction-IR
.Chlorination-Distillation-Colorimetric
Distillation-Colorimetric
Distillation-Colorimetric
Distillation-Colorimetric
Membrane Filter
Membrane Filter

Reference

200.7(1)76010(2'
204.2(1)/7041(2;
206.2(1)77060(2;
213.2(1)77131(2)
239.2(1)77421(2)
270.2(1)77740(2)
272.2(1)77761(25
279.2(1)77841(2)
245.1(1)77471(2)
312B(3)

300.0(1)
325.3(1)
340.2(1)
300.0(1)
375.4(1)
310.1(1)
403(3)
353.2(1)
150.1(1)79045(2)
120.1(1)
160.1(1)
160.2(1)
160.3(1)
160.4(1)
365.3(1)
365.3(1)
200.7(1)
200.7(1)
370.1(1)
405.1(1)
410.4(1)
415.2(1)
350.3(1)
350.1(1)
351.4(1)
351.2(1)
9020(2)

413.1(1)
413.2(1)
335.1(1)
412H(3)
335.2(1)79010(2)
420.1(1)
909C(3)
909A(3)
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Test

ANALYTICAL METHODOLOGY - INORGANIC TESTS (CONT.)

DescriptionMethodoIogy Reference

1C BR
POTCL2R
NESCOLR
ICPHAR
TECN02
SPES
BURS03
SPEMBAS
SPETURB

Gross Alpha
Gross Beta
Radium 226
Radium 228
Uranium

Bromide
Residual Chlorine
Color
Hardness as CaCo3
Nitrite as N
Sulfide
Sulfite
MBAS (Surfactants)
Turbidity

Ion Chromatography
Amperometric
Pt-Co Colorimetric
Calculation
Colorimetric
Colorimetric
Titrimetric
Colorimetric
Turbidimeter

Proportional Counter
Proportional Counter
Separation - Counter
Separation - Counter
Fluorimetric

300.0(1)
330.2(1)
110.2(1)
200.7(1)/314A(3)
354.1(1)
376.2(1)/9030(2)
377.1(1)
425.1(1)
180.1(1)

703(3)
703(3)
705(3)
707(3)
D2907.75(4)

References

(1) Code of Federal Regulations, Chapter 40, Part 136 (40 CFR 136).
(2) SW-846, 3rd Edition, 1987.
(3) "Standard Methods for the Examination of Water and Wastewater", 15th Edition, 1980.
(4) "Annual Book of ASTM Standards", Part 31, Water, 1980.
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Introduction

This report presents the analytical results as well as supporting information to aid

in the evaluation and interpretation of the data and is arranged in the following order:

o Sample Description Information

o Analytical Tests Assigned

o Analytical Results

o Quality Control Report

o Description of Analytical Methodology

Sample Description Information

The Sample Description Information lists all of the samples received in this project

together with the internal laboratory identification number assigned for each sample.

Each project received at Enseco - RMAL is assigned a unique five digit number. Samples

within the project are numbered sequentially. The laboratory identification number is a

combination of the five digit project code and the sample sequence number.

Also given in the Sample Description Information is the Sample Type (matrix), Date

of Sampling (if known) and Date of Receipt at the laboratory.

Analytical Tests Assigned

The Analytical Tests Assigned Table presents all of the tests assigned to each of

the samples in the project. The tests are listed in the order in which data is presented.

In addition to a test description, information is provided concerning whether the
test has been changed, or customized, to accommodate specific needs of the client.

Customization can involve changes in the analyte list (addition or deletion of standard

analytes) or changes in the standard detection limit.

Analytical Results

The analytical results for this project are presented in the following data tables.

The results are presented by sample, by test, as shown in Analytical Tests Assigned.

Each data table includes sample identification information, and when available and

appropriate, dates sampled, received, authorized, prepared and analyzed. The

authorization data is the date when the project was defined by the client such that

laboratory work could begin.
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Data sheets contain a listing of the parameters measured in each test, the

analytical results and the Enseco reporting limit. Reporting limits are adjusted to

reflect dilution of the sample, when appropriate. Solid and waste samples are reported

on an "as received" basis, i.e. no correction is made for moisture content. All data is

"blank corrected", i.e. the level of contamination, if any, found in the laboratory blank is

subtracted from the analytical result before it is reported.

The results from the Standard Enseco QA/QC Program, which generates data which

are independent of matrix effects, is provided subsequently.
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SAMPLE DESCRIPTION LNFORMATION

for

ERM-SOUTHWEST. INC.

RMAL
Sample No.

63460-001
63460-002
63460-003
63460-004
63460-005
63460-006
63460-007
63460-008
63460-009
63460-010

Sample Description

MW-29
MW-18
MW-6
MW-3
MW-00
MW-13
MW-14
MW-15
MW-20
TRIP BLANK

Sample Tvoe

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Date
Sampled

04/21/87
04/21/87
04/21/87
04/21/87
04/21/87
04/21/87
04/21/87
04/21/87
04/21/87
04/21/87

Date
Received

04/23/87
04/23/87
04/23/87
04/23/87
04/23/87
04/23/87
04/23/87
04/23/87
04/23/87
04/23/87
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ANALYTICAL TESTS ASSIGNED

for

ERM-SOUTHWEST. TNC.

RMAL
Sample No. Analysis Description Custom Test*

63460-001 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
TURBIDITY (NTU)

63460-002 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
TURBIDITY (NTU)

63460-003 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
TURBIDITY (NTU)

63460-004 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
TURBIDITY (NTU)

63460-005 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63460-006 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63460-007 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63460-008 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63460-009 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63460-010 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

NO
NO
NO

NO
NO
NO

NO
NO
NO

NO
NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

*This test has been customized in terms of analyte list or detection limit to accommodate special
needs of the client.
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-29

Laboratory ID: 63460-001 Enseco ID: 63460-001

Matrix: Water Sampled: 04/21/87 Received: 04/23/87

Authorized: 04/23/87

Parameter

Total Organic Carbon
Total Organic Halogen
Turbidity

Resu

2.1
23

220

Units

mg/L
ug Cl/L
NTU

Reporting
Limit

0.1
5
0.1

Analytical
Method

415.1/9060
9020
180.1

Analyzed

05/05/87
05/03/87
04/23/87

N.D. » Not detected

Approved by: Lindsay Breyer

Sample: 63460-001
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC

Client ID: MW-18

Laboratory ID: 63460-002 Enseco ID: 63460-002

Matrix: Water Sampled: 04/21/87 Received: 04/23/87

Authorized: 04/23/87

Parameter

Total Organic Carbon
Total Organic Halogen
Turbidity

Result

17
110
40

Units

mg/L
ug Cl/L
NTU

Reporting
Limi t

0.1
5
0.1

Analytical
Method

415.1/9060
9020
180.1

Analyzed

05/05/87
05/03/87
04/24/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63460-OOZ
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-6

Laboratory ID: 63460-003 Enseco ID: 63460-003

Matrix: Water Sampled: 04/21/87. ' Received: 04/23/87

Authorized: 04/23/87

Parameter

Total Organic Carbon
Total Organic Halogen
Turbidity

Result

12
61
49

Units

mg/L
ug Cl/L
NTU

Reporting
Limi t .

0.1
5
0.1

Analytical
Method

415.1/9060
9020
180.1

Analyzed

05/05/87
05/03/87
04/24/87

N.D. - Not detected

Approved by: Lindsay Breyer

Sample: 63460-003
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-3

Laboratory ID: 63460-004 Enseco ID: 63460-004

Matrix: Water . ' Sampled: 04/21/87 Received: 04/23/87

Authorized: 04/23/87

Parameter

Total Organic Carbon
Total Organic Halogen
Turbidity

Result

37
95
52

mg/L
ug Cl/L
NTU

•Reporting
Limit .

0.1
5
0.1

Analytical
Method

415.1/9060
9020
180.1

Analyzed

05/05/87
05/03/87
04/24/87

N.D. = Not detected

Approved by: Lindsay Brcyer

Sample: 63460-004
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC

Client ID: MW-00

Laboratory ID: 63460-005 Enseco ID: 63460-005

Matrix: Water Sampled: 04/21/87 Received: 04/23/8'

Authorized: 04/23/87

Parameter

Total Organic Carbon
Total Organic Halogen

0.2
5

Units

mg/L
ug Cl/L

Reporting
Limi t

0.1
5

Analytical
Method

415.1/9060
9020

A n a l y z e d

05/05/87
05/03/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63460-005
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-13

Laboratory ID: 63460-006 Enseco ID: 63460-006

Matrix: Water Sampled: 04/21/87 Received: 04/23/87

Authorized: 04/23/87

Reporting Analytical
Parameter Result Units Limit . Method Analyzed

Total Organic Carbon 6.4 mg/L 0.1 415.1/9060 05/05/87
Total Organic Halogen 25 ug Cl/L 5 9020 05/03/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63460-006
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-14

Laboratory ID: 63460-007 Enseco ID: 63460-007

Matrix: Water Sampled: 04/21/87 Received: 04/23/87

Authorized: 04/23/87

Parameter _

Total Organic Carbon
Total Organic Halogen

Result

8.9
34

rag/L
ug Cl/L

Reporting
Limi t

0.1
5

Analytical
Method

415.1/9060
9020

Analyzed

05/05/37
05/03/87

I

I

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63460-007
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-15

Laboratory ID: 63460-008 Enseco ID: 63460-008

Matrix: Water Sampled: 04/21/87 Received: 04/23/87

Authorized: 04/23/87

Reporting Analytical
Parameter Result Units Limi t Method Analyzed

Total Organic Carbon 35 mg/L 0.1 415.1/9060 05/05/87
Total Organic Halogen 240 ug Cl/L 5 9020 05/03/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63460-008
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-20

Laboratory ID: 63460-009 Enseco ID: 63460-009

Matrix: Water Sampled: 04/21/87 Received: 04/23/87

Authorized: 04/23/87

Reporting Analytical
Parameter Result Units L imi t Method Ana lyzed

Total Organic Carbon 1.1 mg/L 0.1 415.1/9060 05/05/8T
Total Organic Halogen 380 ug Cl/L 5 9020 05/03/87

N.D. = Not detected

Approved by: Lindsay Brcyer

Sample: 63460-009

J-53



019048
" " ̂ ^^TJ _j_ jj^v,

: '2/Enseco

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC

Client ID: TRIP BLANK

Laboratory ID: 63460-010 Enseco ID: 63460-010

Matrix: Water Sampled: 04/21/87 Received: 04/23/87

Authorized: 04/23/87

Reporting Analytical
Parameter Result Units Limi t Method Ana lyzed

Total Organic Carbon 0.6 mg/L 0.1 415.1/9060 05/05/8"
Total Organic Halogen 10 ug Cl/L ' 5 9020 05/03/8"

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63460-010
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Quality Control Results

The Enseco laboratories operate under a vigorous QA/QC program designed to

ensure the generation of scientifically valid, legally defensible data by monitoring every
aspect of laboratory operations. Routine QA/QC procedures include the use of approved

methodologies, independent verification of analytical standards, use of duplicate
Laboratory Control Samples to assess the precision and accuracy of the methodology en a
routine basis, and a rigorous system of data review.

In addition, the Enseco laboratories maintain a comprehensive set of certifications
from both state and federal governmental agencies which require frequent analyses of

blind audit samples. Enseco - Rocky Mountain Analytical Laboratory is certified by the
EPA under the EPA/CLP program for both Organic and Inorganic analyses, under the

USATHAMA (U.S. Army) program, by the Array Corps of Engineers, and the states of
Colorado, New Jersey, New York, Utah, and Florida, among others.

The standard laboratory QC package is designed to:

1) establish a strong, cost-effective QC program that ensures the

generation of scientifically valid, legally defensible data

2) assess the laboratory's performance of the analytical method using
control limits generated with a well-defined matrix

3) establish clear-cut guidelines for acceptability of analytical data so that

QC decisions can be made immediately at the bench, and

4) provide a standard set of reportables which assures the client of the
quality of his data.

The Enseco QC program is based upon monitoring the precision and accuracy of an

analytical method by analyzing a set of duplicate Laboratory Control Samples (LCS) at
frequent, well-defined intervals. An LCS is a well-characterized matrix which is spiked

with target compounds at 5-100 times the reporting limit, depending upon the

methodology being monitored. The purpose of the LCS is not to duplicate the sample

matrix, but rather to provide an interference-free, homogeneous matrix from which to
gather data to establish control limits. These limits are used to determine whether data

generated by the laboratory on any given day is in control.
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Control limits for accuracy (percent recovery) are based on the average, historical

percent recovery +/- 3 standard deviation units. Control limits for precision (relative

percent difference) range from 0 (identical duplicate LCS results) to the average,

historical relative percent difference + 3 standard deviation units. These control limits

are fairly narrow based on the consistency of the matrix being monitored and are updated

on a quarterly basis. For multi-analyte determinations, eighty percent of the accuracy

and precision measurements must be within control limits for the QC Lot to be

considered acceptable.

For Organic analyses an additional control measure is taken in the form of a

Surrogate Control Sample (SCS). The SCS is a control sample spiked with surrogate

standards which is analyzed with every analytical lot. The recovery of the SCS is

charted in exactly the same manner as described for the LCS, and provides a daily check

on the performance of the method.

Accuracy for LCS and SCS is measured by Percent Recovery.

Measured Concentration
% Recovery = x 100

Actual Concentration

Precision for LCS is measured by Relative Percent Difference (RPD).

Measured Concentration LCSl - Measured Concentration LCS2
RPD =

(Measured Concentration LCSl + Measured Concentration LCS2)/2

All samples analyzed concurrently by the same test are assigned the same QC lot
number. Projects which contain numerous samples, analyzed over several days, may have

multiple QC lot numbers associated with each test. The QC information which follows

includes a listing of the QC lot numbers associated with each of the samples reported,

LCS and SCS (where applicable) recoveries from the QC lots associated with the samples,

and control limits for these lots. The QC data is reported by test code, in the order that

the tests are reported in the analytical results section of this report. The test codes

assigned are defined in Section VI., Analytical Methodology.
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Laboratory
Sample Number

63460-001
63460-001
63460-001
63460-002 '
63460-002
63460-002
63460-003
63460-003
63460-003
63460-004
63460-004
63460-004
63460-005
63460-005
63460-006
63460-006
63460-007
63460-007
63460-008
63460-008
63460-009
63460-009
63460-010
63460-010

QC Matrix Test

Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water

TOC
TOX
TURB
TOC
TOX
TURB
TOC
TOX
TURB
TOC
TOX
TURB
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX

QC Lot Number
LCS

TOC 055AA
TOX 040AB
TURB007AA
TOC 055AA
TOX 040AB
TURB007AA
TOC 055AA
TOX 040AB
TURB007AA
TOC 055AA
TOX 040AB
TURB007AA
TOC 055AA
TOX 040AB
TOC 055AA
TOX 040AB
TOC 055AA
TOX 040AB
TOC 055AA
TOX 040AB
TOC 055AA
TOX 040AB
TOC 055AA
TOX 040AB

J-57



019052

.̂-Enseco

LABORATORY CONTROL SAMPLE REPORT
INORGANICS - NON-METALS

Concentration Accuracy(%) Prccision(RPD)
Analvte Spik ing Measured LCS1 LCS2 L i m i t s LCS L i m i t s

LCS1 LCS2

Test: TOC on Reagent Water
QC Lot: TOC 055AA
Concentration Units: Cme/D

Total Organic Carbon 91.8 87 87 95 95 91-109 0.0 20

Test: TOX on Reagent Water
QC Lot: TOX 040AB
Concentration Units: fug C1/L1

Total Organic Halogens 100 87 95 87 95 80-120 8.8 20

Test: TURB on Reagent Water
QC Lot: TURB007AA
Concentration L'nits:

Turbidity 2.4 2.5 2.6 104 108 92-108 3.9 10
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Analytical Methodology

Enseco - Rocky Mountain Analytical Laboratory performs analytical services

according to methods approved by EPA and other regulatory agencies, whenever possible.

Methods for metals and organic compounds are primarily derived from three

sources of EPA methods, 1) the methods promulgated in 40 CFR 136 for priority

pollutants, 2) the methods published in SW-846 and 3) methods developed by the EPA*

EMSL/LV for Superfund investigations, as well as several documents published by the

EPA and Enseco - Rocky Mountain Analytical Laboratory in 1984 and 1985. These

methods all use the same generic technology as summarized below:

o Metals: acid digestion followed by analyses by ICP supported by graphite

furnace AA

o Volatile Organics: purge and trap GC/MS or purge and trap GC with a

selective detector.

o Semivolatile (base/neutral and acid) organics: solvent extraction followed by

capillary column GC/MS, and

o Pesticides/Herbicides: solvent extraction, followed by gas chromatography.

Exact method references are provided in the Analytical Methodology Tables.
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ANALYTICAL METHODOLOGY - ORGANIC TESTS

Test Descriotion Methodology Reference

VOA Volatile Organics
BNA Semivolatile Organics
DXN Dioxin

601 Halogenated Volatile Organics
THM Trihalomethanes
602 Aromatic Volatile Organics
OCP Organochlorine Pesticides
OPP Organophosphate Pesticides
619 Triazine Pesticides
LC CARS Carbamate and Urea Pesticides
PCB PCB's
KRB Phenoxyacid Herbicides
603 Acrolein & Acrylonitrile
604 Phenols
605 Benzidines
606 Phthalate Esters
607 Nitrosamines
609 Nitroaromatics & Cyclic Eetones
PNA Polynuclear Aromatic Hydrocarbons
611 Haloethers
612 Chlorinated Hydrocarbons
GD FID Hydrocarbon Scan
GC BPD Boiling Point Determination

Purge & Trap, GC/MS
Extraction, GC/MS
Extraction, GC/MS

Purge dc Trap GC/Hall
Purge <5c Trap GC/Hall
Purge <k Trap GC/PID
Extraction, GC/ECD
Extraction, GC/FPD
Extraction, GC/NPD
Extraction, HPLC
Extraction, GC/ECD
Extraction, GC/ECD
Purge <!c Trap GC/FID
Extraction, GC/FID
Extraction, HPLC
Extraction, GC/FID
Extraction, GC/NPD
Extraction, GC/NPD
Extraction, HPLC
Extraction, GC/ECD
Extraction, GC/ECD
Extraction, GC/FID
Extraction, GC/FID.

624(1)/824G(2)
625(1)/8270(2)
613(1)/8280(2)

601(1)/8010(2)
•601(1)/8010(2)
602(1)/8020(2)
608(1)/8080(2)
614(1)/814G(2)
619(1)
632(1)
608(1)/8080(2)
615(1)/8150(2)
603(1)/8030(2)
604(1)/8040(2)
605(1)/8050(2)
606(1)/8060(2)
607(1)
609(1)/8090(2)
610(1)/831Q(2)
611(1)
612(1)/8120(2)
D3328-78(3)
D2887-84(4)

References

(1) Code of Federal Regulations, Chapter 40, Part 136 (40 CFR 136).
(2) SW-846, 3rd Edition, 1987.
(3) "Annual Book of ASTM Standards", Volume 11.01, 1985.
(4) "Annual Book of ASTM Standards", Volume 05.02, 1984.
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ANALYTICAL METHODOLOGY - INORGANIC TESTS

Test

ICP
FSB
FAS
FCD
FP3
FSE
FAG
FTL
CVHG
CR + 6

1C CL
BURCL
METF
1C S04
SPES04
METALK
METACK
TECNOXT
METPH
CELS?
BALTDS
BALTSS
SALTS
BALTVS
TECO P
TECTP
ICP
ICP
SPESI02
METBOD
METCOD
TOCTOC
METNH3
TECNH3
METTKN
TECTKN
TOXTOX
TONO1
BAL O&G
IR AO&G
TECCN F
TECCN W
TECCN T
STEPHEN
COLIF F
COLIF T

Description

Trace Metals
Antimony
Arsenic
Cadmium
Lead
Selenium
Silver . -

Thallium
Mercury
Chromium (VI)

Chloride
Chloride
Fluoride
Sulfate
Sulfate
Alkalinity, Total
Alkalinity, Forms
Nitrate-rNitrite as N
pH

Specific Conductance <§. 25 C
Total Dissolved Solids
Total Suspended Solids
Total Solids
Total Volatile Solids
Ortho-Phosphate as P
Total Phosphorus as P
Total Phosphorus as P
Silica as Sib,
Silica as SiO^
Biochemical Oxygen Demand
Chemical Oxygen Demand
Total Organic Carbon
Ammonia as N
Ammonia as N
Total Kjeldahl Nitrogen as N
Total Kjeldahl Nitrogen as N
Total Organic Halogen
Total Organic Nitrogen
Oil and Grease
Oil and Grease
Cyanide Amendable to Chlorination
Weak & Dissolved Cyanide
Total Cyanide
Phenolics
Fecal Coliform
Total Coliform

Methodology

ICP Emission Spectrcscopy
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Cold Vapor Atomic

• Colorimetric

Ion Chromatography
Manual Titrimetric
Electrode
1C
Manual Turbidimetric
Titrimetric
Titrimetric
Cd Reduction Colorimetric
Meter
Bridge
Gravimetric, 180 8C
Gravimetric, 105°C
Gravimetric, 10 5° C
Gravimetric, 550°C
Two Reagent Colorimetric
Digestion-Colorimetric
Digestion-ICP/AES
ICP/AES
Colorimetric
Dilution Bottle-D.O. probe
Micro Colorimetric
UV Oxidation-IR
Electrode
Automated Colorimetric
Digestion-Electrode
Digestion-Colorimetric
Combustion-Titrimetrio
Calculation (TKN-NH3)
Freon Extraction-Gravimetric
Freon Extraction-IR
Chlorination-Distillation-Colorimetric
Distillation-Colorimetric
Distillation-Colorimetric
Distillation-Colorimetric
Membrane Filter
Membrane Filter

Reference

200.7(1)/6010(2)
204.2(1)/7041(2)
206.2(1)/7060(2)
213.2(1)/7131(2)
238.2(1)/7421(2)
270.2(1)/7740(2)
272.2(l)/776i(2)
279.2(1)77841(2)
245.1(1)/7471(2)
312B(3)

300.0(1)
325.3(1)
340.2(1)
300.0(1)
375.4(1)
310.1(1)
403(3)
353.2(1)
150.1(1)/9045(2)
120.1(1)
160.1(1)
160.2(1)
160.3(1)
160.4(1)
365.3(1)
365.3(1)
200.7(1)
200.7(1)
370.1(1)
405.1(1)
410.4(1)
415.2(1)
350.3(1)
350.1(1)
351.4(1)
351.2(1)
9020(2)

413.1(1)
413.2(1)
335.1(1)
412H(3)
335.2(1)/9010(2)
420.1(1)
909C(3)
909A(3)
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ANALYTICAL METHODOLOGY - INORGANIC TESTS (CONT.)

Test

1C BR
POTCL2R
NESCOLR
ICPHAR
TECNO2
SPES
BURSQ3
SPEMBAS
SPETURB

Gross Alpha
Gross Beta
Radium 226
Radium 223
Uranium

Description

Bromide
Residual Chlorine
Color
Hardness as CaCo,
Nitrite as N
Sulfide
Sulfite
MB AS (Surfactants)

. Turbidity

Methodology

Ion Chromatography
Amperometric
Pt-Co Colorimetric
Calculation
Colorimetric
Colorimetric
Titrimetric
Colorimetric
Turbidi meter

Proportional Counter
Proportional Counter
Separation - Counter
Separation - Counter
Fluorimetric

Reference

300.0(1)
330.2(1)
110.2(1)
200.7(1)/314A(3)
354.1(1)
376.2(1)/9030(2)
377.1(1)
425.1(1)
180.1(1)

703(3)
703(3)
705(3)
707(3)
D2907.75(4)

References

(1) "Methods for Chemical Analysis of Water and Wastes", EPA-600/4-79-020, EMSL, Cincinnati, 1979.
(2) SW-846, 3rd Edition, 1987.
(3) "Standard Methods for the Examination of Water and Wastewater", 15th Edition, 1980.
(4) "Annual Book of ASTM Standards", Part 31, Water, 1980.
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Introduction

This report presents the analytical results as well as supporting information to aid

in the evaluation and interpretation of the data and is arranged in the following order:

o Sample Description Information

o Analytical Tests Assigned

o Analytical Results

o Quality Control Report

o Description of Analytical Methodology

Sample Description Information

The Sample Description Information lists all of the samples received in this project

together with the internal laboratory identification number assigned for each sample.

Each project received at Enseco - RMAL is assigned a unique five digit number. Samples

within the project are numbered sequentially. The laboratory identification number is a

combination of the five digit project code and the sample sequence number.

Also given in the Sample Description Information is the Sample Type (matrix), Date

of Sampling (if known) and Date of Receipt at the laboratory.

Analytical Tests Assigned

The Analytical Tests Assigned Table presents all of the tests assigned to each of

the samples in the project. The tests are listed in the order in which data is presented.

In addition to a test description, information is provided concerning whether the

test has been changed, or customized, to accommodate specific needs of the client.

Customization can involve changes in the analyte list (addition or deletion of standard

analytes) or changes in the standard detection limit.

Analytical Results

The analytical results for this project are presented in the following data tables.

The results are presented by sample, by test, as shown in Analytical Tests Assigned.

Each data table includes sample identification information, and when available and

appropriate, dates sampled, received, authorized, prepared and analyzed. The

authorization date is the date when the project was defined by the client such that

laboratory work could begin.
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Data sheets contain a listing of the parameters measured in each test, the

analytical results and the Enseco reporting limit. Reporting limits are adjusted to

reflect dilution of the sample, when appropriate. Solid and waste samples are reported

on an "as received" basis, i.e. no correction is made for moisture content. All data is

"blank corrected", i.e. the level of contamination, if any, found in the laboratory blank is

subtracted from the analytical result before it is reported.

The results from the Standard Enseco QA/QC Program, which generates data which
are independent of matrix effects, is provided subsequently.
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SAMPLE DESCRIPTION INFORMATION

. for

ERM-SOUTHWEST. INC.

RMAL
Sample No.

63713-001
63713-002
63713-003
63713-004
63713-005
63713-006
63713-007
63713-008
63713-009
63713-010

Sample Description

MW-3
MW-6
MW-13
MW-14
MW-15
MW-20
MW-29
MW-00
TRIP BLANK
MW-18

Sample Type

Groundwatcr
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater

Date
Sampled

05/20/87
05/20/87
05/20/87
05/20/87
05/20/87
05/20/87
05/20/87
05/20/87
05/20/87
05/20/87

Date
Received

05/22/87
05/22/87
05/22/87
05/22/87
05/22/87
05/22/87
05/22/87
05/22/87
05/22/87
05/22/87
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ANALYTICAL TESTS ASSIGNED

. for

ERM-SOUTHWEST. INC.

RMAL
Sample No. Analysis Description Custom Test*

63713-001 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63713-002 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63713-003 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63713-004 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63713-005 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63713-006 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63713-007 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63713-008 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63713-009 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63713-010 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

*This test has been customized in terms of analyte list or detection limit to accommodate special
needs of the client.
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-3

Laboratory ID: 63713-001 Enseco ID: 63713-001

Matrix: Groundwater Sampled: 05/20/87 Received: 05/22/87

Authorized: 05/22/87

Reporting Analytical
Parameter Result Units Limit Method Analyzed

Total Organic Carbon 39 mg/L 0.1 415.1/9060 05/29/87
Total Organic Halogen 150 ug Cl/L 5 9020 06/02/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63713-001
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-6

Laboratory ID: 63713-002 Enseco ID: 63713-002

Matrix: Groundwater Sampled: 05/20/87 Received: 05/22/87

Authorized: 05/22/87

Reporting Analytical
Parameter Result Units Limit Method Analyzed

Total Organic Carbon 12 mg/L 0.1 415.1/9060 05/29/87
Total Organic Halogen 74 ug Cl/L 5 9020 06/02/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63713-002
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-13

Laboratory ID: 63713-003 Enseco ID: 63713-003

Matrix: Groundwater Sampled: 05/20/87 Received: 05/22/87

Authorized: 05/22/87

Reporting Analytical
Parameter Result Units Limit Method Analyzed

Total Organic Carbon 3.5 mg/L 0.1 415.1/9060 06/19/87
Total Organic Halogen 20 ug Cl/L 5 9020 06/02/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63713-003
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-14

Laboratory ID: 63713-004 Enseco ID: 63713-004

Matrix: Groundwater Sampled: 05/20/87 Received: 05/22/87

Authorized: 05/22/87

Reporting Analytical
Parameter Result Units Limit Method Analyzed

Total Organic Carbon 3.2 mg/L 0.1 415.1/9060 06/19/87
Total Organic Halogen 39 ug Cl/L 5 9020 06/02/87

N.D. = Not detected

Approved by. Lindsay Breyer

Sample: 63713-004
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-15

Laboratory ID: 63713-005 Enseco ID: 63713-005

Matrix: Groundwater Sampled: 05/20/87 Received: 05/22/87

Authorized: 05/22/87

Reporting Analytical
Parameter Result Units Limit Method Analyzed

Total Organic Carbon 20 mg/L 0.1 415.1/9060 05/29/87
Total Organic Halogen 160 ug Cl/L 5 9020 06/02/87

N.D. = Not detected

Approved by: Lindsay Brcycr

Sample: 63713-005
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-20

Laboratory ID: 63713-006 Enseco ID: 63713-006

Matrix: Groundwater Sampled: 05/20/87 Received: 05/22/87

Authorized: 05/22/87

Reporting Analytical
Parameter Result Units Limit Method Analyzed

Total Organic Carbon 3.2 mg/L 0.1 415.1/9060 06/19/87
Total Organic Halogen 26 ug Cl/L 5 9020 06/02/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63713-006
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-29

Laboratory ID: 63713-007 Enseco ID: 63713-007

Matrix: Groundwater Sampled: 05/20/87 Received: 05/22/87

Authorized: 05/22/87

Reporting Analytical
Parameter Result Units Limit Method Analyzed

Total Organic Carbon 6.4 mg/L 0.1 415.1/9060 06/19/87
Total Organic Halogen 39 ug Cl/L 5 9020 06/02/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63713-007
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-00

Laboratory ID: 63713-008 Enseco ID: 63713-008

Matrix: Groundwater Sampled: 05/20/87 Received: 05/22/87

Authorized: 05/22/87

Reporting Analytical
Parameter Result Units Limit Method Analyzed

Total Organic Carbon N.D. mg/L 0.1 415.1/9060 06/19/87
Total Organic Halogen 6 ug Cl/L 5 9020 06/02/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63713-008
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: TRIP BLANK

Laboratory ID: 63713-009 Enseco ID: 63713-009

Matrix: Groundwater Sampled: 05/20/87 Received: 05/22/87

Authorized: 05/22/87

Reporting Analytical
Parameter Result Units Limit Method Analyzed

Total Organic Carbon N.D. mg/L 0.1 415.1/9060 06/19/87
Total Organic Halogen N.D. ug Cl/L 5 9020 06/02/87

N.D. = Not detected

Approved by. Lindsay Breyer

Sample: 63713-009
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-18

Laboratory ID: 63713-010 Enseco ID: 63713-010

Matrix: Groundwater Sampled: 05/20/87 Received: 05/22/87

Authorized: 05/22/87

Reporting Analytical
Parameter Result Units Limit Method Ana lyzed

Total Organic Carbon 21 mg/L 0.1 415.1/9060 05/29/87
Total Organic Halogen 94 ug Cl/L 5 9020 06/02/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63713-010
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Quality Control Results

The Enseco laboratories operate under a vigorous QA/QC program designed to
ensure the generation of scientifically valid, legally defensible data by monitoring every
aspect of laboratory operations. Routine QA/QC procedures include the use of approved
methodologies, independent verification of analytical standards, use of duplicate
Laboratory Control Samples to assess the precision and accuracy of the methodology on a
routine basis, and a rigorous system of data review.

In addition, the Enseco laboratories maintain a comprehensive set of certifications
from both state and federal governmental agencies which require frequent analyses of
blind audit samples. Enseco - Rocky Mountain Analytical Laboratory is certified by the
EPA under the EPA/CLP program for both Organic and Inorganic analyses, under the
USATHAMA (U.S. Army) program, by the Army Corps of Engineers, and the states of
Colorado, New Jersey, New York, Utah, and Florida, among others.

The standard laboratory QC package is designed to:

1) establish a strong, cost-effective QC program that ensures the
generation of scientifically valid, legally defensible data

2) assess the laboratory's performance of the analytical method using
control limits generated with a well-defined matrix

3) establish clear-cut guidelines for acceptability of analytical data so that
QC decisions can be made immediately at the bench, and

4) provide a standard set of reportables which assures the client of the
quality of his data.

The Enseco QC program is based upon monitoring the precision and accuracy of an
analytical method by analyzing a set of duplicate Laboratory Control Samples (LCS) at
frequent, well-defined intervals. An LCS is a well-characterized matrix which is spiked

with target compounds at 5-100 times the reporting limit, depending upon the
methodology being monitored. The purpose of the LCS is not to duplicate the sample

matrix, but rather to provide an interference-free, homogeneous matrix from which to
gather data to establish control limits. These limits are used to determine whether data

generated by the laboratory on any given day is in control.
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Control limits for accuracy (percent recovery) are based on the average, historical

percent recovery +/- 3 standard deviation units. Control limits for precision (relative
percent difference) range from 0 (identical duplicate LCS results) to the average,

historical relative percent difference + 3 standard deviation units. These control limits
are fairly narrow based on the consistency of the matrix being monitored and are updated
on a quarterly basis. For multi-analyte determinations, eighty percent of the accuracy
and precision measurements must be within control limits for the QC Lot to be
considered acceptable.

For Organic analyses an additional control measure is taken in the form of a
Surrogate Control Sample (SCS). The SCS is a control sample spiked with surrogate

standards which is analyzed with every analytical lot. The recovery of the SCS is
charted in exactly the same manner as described for the LCS, and provides a daily check

on the performance of the method.

Accuracy for LCS and SCS is measured by Percent Recovery.

Measured Concentration
% Recovery = x 100

Actual Concentration

Precision for LCS is measured by Relative Percent Difference (RPD).

Measured Concentration LCS1 - Measured Concentration LCS2
RPD =

(Measured Concentration LCS1 + Measured Concentration LCS2)/2

Ail samples analyzed concurrently by the same test are assigned the same QC lot
number. Projects which contain numerous samples, analyzed over several days, may have

multiple QC lot numbers associated with each test. The QC information which follows
includes a listing of the QC lot numbers associated with each of the samples reported,

LCS and SCS (where applicable) recoveries from the QC lots associated with the samples,
and control limits for these lots. The QC data is reported by test code, in the order that

the tests are reported in the analytical results section of this report. The test codes
assigned are defined in Section VI., Analytical Methodology.

J-79



019075 -006348-
^Enseco

QC LOT ASSIGNMENT REPORT

INORGANICS - NON-METALS

Laboratory
Sample Number

63713-001
63713-001
63713-002
63713-002
63713-003
63713-003
63713-004
63713-004
63713-005
63713-005
63713-006
63713-006
63713-007
63713-007
63713-008
63713-008
63713-009
63713-009
63713-010
63713-010

PC Matrix

Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Test

TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX

QC Lot Number
LCS

TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX

069AA
047AB
069AA
047AB
075AA
047AB
075AA
047AB
069AA
047AB
075AA
047AB
075AA
047AB
075AA
047AB
075AA
047AB
069AA
047AB
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LABORATORY CONTROL SAMPLE REPORT

INORGANICS - NON-METALS

Concentration Accuracy(%) Precision(RPD)
Analvte Spiking Measured LCSj LCS2 Limits LCS Limi t s

LCS1 LCS2

Test: TOC on Reagent Water
QC Lot: TOC 069AA
Concentration Units: (me/L)

Total Organic Carbon 35 32 33 91 94 91-109 3.1 20

Test: TOC on Reagent Water
QC Lot: TOC 075AA
Concentration Units: fmg/L)

Total Organic Carbon 35 36 36 103 103 91-109 0.0 20

Test: TOX on Reagent Water
QC Lot: TOX 047AB
Concentration Units: fug Cl/L)

Total Organic Halogens 100 93 80 93 80 80-120 15.0 20
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Analytical Methodology

Enseco - Rocky Mountain Analytical Laboratory performs analytical services

according to methods approved by EPA and other regulatory agencies, whenever possible.

Methods for metals and organic compounds are primarily derived from three
sources of EPA methods, 1) the methods promulgated in 40 CFR 136 for priority

pollutants, 2) the methods published in SW-846 and 3) methods developed by the EPA-
EMSL/LV for Superfund investigations, as well as several documents published by the

EPA and Enseco - Rocky Mountain Analytical Laboratory in 1984 and 1985. These
methods all use the same generic technology as summarized below:

o Metals: acid digestion followed by analyses by ICP supported by graphite

furnace AA

o Volatile Organics: purge and trap GC/MS or purge and trap GC with a
selective detector.

o Semivolatile (base/neutral and acid) organics: solvent extraction followed by

capillary column GC/MS, and

o Pesticides/Herbicides: solvent extraction, followed by gas chromatography.

Exact method references are provided in the Analytical Methodology Tables.

J-82



019078

lEnseco

ANALYTICAL METHODOLOGY - ORGANIC TESTS

Test Description Methodology Reference

VGA Volatile Organics
BNA Semivolatile Organics
DXN Dioxin

601 Halogenated Volatile Organics
THM Trihalomethanes
602 Aromatic Volatile Organics
OCP Organochlorine Pesticides
OPP Organophosphate Pesticides
619 Triazine Pesticides
LC CARB Carbamate and Urea Pesticides
PCB PCB's
HRB Phenoxyacid Herbicides
603 Acrolein & Acrylonitrile
604 Phenols
605 Benzidines
606 Phthalate Esters
607 Nitrosamines
609 Nitroaromatics & Cyclic Ketones
PNA Polynuclear Aromatic Hydrocarbons
611 Haloethers
612 Chlorinated Hydrocarbons
GD FID Hydrocarbon Scan
GC BPD Boiling Point Determination

Purge & Trap, GC/MS
Extraction, GC/MS
Extraction, GC/MS

Purge & Trap GC/Hall
Purge & Trap GC/Hall
Purge & Trap GC/PID
Extraction, GC/ECD
Extraction, GC/FPD
Extraction, GC/NPD
Extraction, HPLC
Extraction, GC/ECD
Extraction, GC/ECD
Purge & Trap GC/FID
Extraction, GC/FID
Extraction, HPLC
Extraction, GC/FID
Extraction, GC/NPD
Extraction, GC/NPD
Extraction, HPLC
Extraction, GC/ECD
Extraction, GC/ECD
Extraction, GC/FID
Extraction, GC/FID

624(1)78240(2)
625(1)78270(2)
613(1)78280(2)

601(1)78010(2)
601(1)78010(2)
602(1)78020(2)
608(1)78080(2)
614(1)78140(2)
619(1)
632(1)
608(1)78080(2)
615(1)78150(2)
603(1)78030(2)
604(1)78040(2)
605(1)78050(2)
606(1)78060(2)
607(1)
609(1)78090(2)
610(1)78310(2)
611(1)
612(1)78120(2)
03328-78(3)
D2887-84(4)

References

(1) Code of Federal Regulations, Chapter 40, Part 136 (40 CFR 136).
(2) SW-846, 3rd Edition, 1987.
(3) "Annual Book of ASTM Standards", Volume 11.01, 1985.
(4) "Annual Book of ASTM Standards", Volume 05.02, 1984.
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ANALYTICAL METHODOLOGY - INORGANIC TESTS

Test Description

ICP Trace Metals
FSB Antimony
FAS Arsenic
FCD Cadmium
FPB Lead
FSE Selenium
FAG Silver
FTL Thallium
CVHG Mercury
CR + 6 Chromium (VI)

1C CL Chloride
BURCL Chloride
METF Fluoride
1C S04 Sulfate
SPES04 Sulfate
METALK Alkalinity, Total
METACK Alkalinity, Forms
TECNOXT Nitrate+Nitrite as N
METPH pH
CELSP Specific Conductance @. 25°C
BALTDS Total Dissolved Solids
BALTSS Total Suspended Solids
BALTS Total Solids
BALTVS Total Volatile Solids
TECO P Ortho-Phosphate as P
TECT P Total Phosphorus as P
ICP Total Phosphorus as P
ICP Silica as SiO,
SPESI02 Silica as SiO,
METBOD Biochemicalt)xygen Demand
METCOD Chemical Oxygen Demand
TOCTOC Total Organic Carbon
METNH3 Ammonia as N
TECNH3 Ammonia as N
METTKN Total Kjeldahl Nitrogen as N
TECTKN Total Kjeldahl Nitrogen as N
TOXTOX Total Organic Halogen
TONO1 Total Organic Nitrogen
BAL O&G Oil and Grease
IR AO&G Oil and Grease
TECCN F Cyanide Amendable to Chlorination
TECCN W Weak & Dissolved Cyanide
TECCN T Total Cyanide
STEPHEN Phenolics
COLIF F Fecal Coliform
COLIF T Total Coliform

Methodology

ICP Emission Spectroscopy
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Cold Vapor Atomic
Colorimetric

Ion Chromatography
Manual Titrimetric
Electrode
1C
Manual Turbidi metric
Titrimetric
Titrimetric
Cd Reduction Colorimetric
Meter
Bridge
Gravimetric, 180°C
Gravimetric, 105:0,C
Gravimetric, 105°C
Gravimetric, S50°C
Two Reagent Colorimetric
Digestion-Colorimetric
Digestion-ICP/AES
ICP/AES
Colorimetric
Dilution Bottle-D.O. probe
Micro Colorimetric
UV Oxidation-IR
Electrode
Automated Colorimetric
Digestion-Electrode
Digestion-Colorimetric
Combustion-Titrimetric
Calculation (TKN-NH3)
Freon Extraction-Gravimetric
Freon Extraction-IR
Chlorination-Distillation-Colorimetric
Distillation-Colorimetric
Distillation-Colorimetric
Distillation-Colorimetric
Membrane Filter
Membrane Filter

Reference

200.7(1)/6010(2)
204.2(1)77041(2)
206.2(1)77060(2)
213.2(1)/7131(2)
239.2(1)77421(2)
270.2(1)77740(2)
272.2(1)77761(2)
279.2(1)77841(2)
245.1(1)77471(2)
312B(3)

300.0(1)
325.3(1)
340.2(1)
300.0(1)
375.4(1)
310.1(1)
403(3)
353.2(1)
150.1(1)79045(2)
120.1(1)
160.1(1)
160.2(1)
160.3(1)
160.4(1)
365.3(1)
365.3(1)
200.7(1)
200.7(1)
370.1(1)
405.1(1)
410.4(1)
415.2(1)
350.3(1)
350.1(1)
351.4(1)
351.2(1)
9020(2)

413.1(1)
413.2(1)
335.1(1)
412H(3)
335.2(1)79010(2)
420.1(1)
909C(3)
909A(3)
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ANALYTIC) )DOLOGY - INORGANIC TESTS (CONT.)

Test

1C BR
POTCL2R
NESCOLR
ICPHAR
TECN02
SPES
BURS03
SPEMBAS
SPETURB

Gross Alpha
Gross Beta
Radium 226
Radium 228
Uranium

Description

Bromide
Residual Chlorine
Color
Hardness as CaCo«
Nitrite as N
Sulfide
Sulfite
MBAS (Surfactants)
Turbidity

Methodology

Ion Chromatography
Ampero metric
Pt-Co Colorimetric
Calculation
Colorimetric
Colorimetric
Titrimetric
Colorimetric
Turbidimeter

Proportional Counter
Proportional Counter
Separation - Counter
Separation - Counter
Fluori metric

Reference

300.0(1)
330.2(1)
110.2(1)
200.7(1)/314A(3)
354.1(1)
376.2(1)/9030(2)
377.1(1)
425.1(1)
180.1(1)

703(3)
703(3)
705(3)
707(3)
D2907.75(4)

References

(1) "Methods for Chemical Analysis of Water and Wastes", EPA-600/4-79-020, EMSL, Cincinnati, 1979.
(2) SW-846, 3rd Edition, 1987.
(3) "Standard Methods for the Examination of Water and Wastewater", 15th Edition, 1980.
(4) "Annual Book of ASTM Standards", Part 31, Water, 1980.
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Introduction

This report presents the analytical results as well as supporting information to aid
in the evaluation and interpretation of the data and is arranged in the following order:

o Sample Description Information
o Analytical Tests Assigned
o Analytical Results
o Quality Control Report
o Description of Analytical Methodology

RMAL sample 608, which is the field blank, shows a higher concentration of organic

chloride in comparison with previous sampling rounds.

Sample Description Information

The Sample Description Information lists all of the samples received in this project
together with the internal laboratory identification number assigned for each sample.

Each project received at Enseco - RMAL is assigned a unique five digit number. Samples
within the project are numbered sequentially. The laboratory identification number is a

combination of the five digit project code and the sample sequence number.

Also given in the Sample Description Information is the Sample Type (matrix), Date
of Sampling (if known) and Date of Receipt at the laboratory.

Analytical Tests Assigned

The Analytical Tests Assigned Table presents all of the tests assigned to each of

the samples in the project. The tests are listed in the order in which data is presented.

In addition to a test description, information is provided concerning whether the
test has been changed, or customized, to accommodate specific needs of the client.

Customization can involve changes in the analyte list (addition or deletion of standard
analytes) or changes in the standard detection limit.

Analytical Results

The analytical results for this project are presented in the following data tables.

The results are presented by sample, by test, as shown in Analytical Tests Assigned.
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Each data table includes sample identification information, and when available and

appropriate, dates sampled, received, authorized, prepared and analyzed. The
authorization date is the date when the project was defined by the client such that
laboratory work could begin.

Data sheets contain a listing of the parameters measured in each test, the
analytical results and the Enseco reporting limit. Reporting limits are adjusted to
reflect dilution of the sample, when appropriate. Solid and waste samples are reported
on an "as received" basis, i.e. no correction is made for moisture content. All data is
"blank corrected", i.e. the level of contamination, if any, found in the laboratory blank is
subtracted from the analytical result before it is reported.

The results from the Standard Enseco QA/QC Program, which generates data which

are independent of matrix effects, is provided subsequently.
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SAMPLE DESCRIPTION INFORMATION

. for

ERM-SOUTHWEST. INC.

rfrf*^ l~"i

^hnseco

RMAL
Sample No.

63949-001
63949-002
63949-003
63949-004
63949-005
63949-006
63949-007
63949-008
63949-009
63949-010

Sample Description

TRIP BLANK
MW-13
MW-15
MW-14
MW-20
MW-29
MW-18
MW-00
MW-06
MW-03

Sample Type

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Date
Sampled

06/23/87
06/23/87
06/23/87
06/23/87
06/23/87
06/23/87
06/23/87
06/23/87
06/23/87
06/23/87

Date
Received

06/25/87
06/25/87
06/25/87
06/25/87
06/25/87
06/25/87
06/25/87
06/25/87
06/25/87
06/25/87
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ANALYTICAL TESTS ASSIGNED

. for

ERM-SOUTHWEST. INC.

RMAL
Sample No. Analysis Descrintion Custom Test*

63949-001 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63949-002 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63949-003 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63949-004 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63949-005 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63949-006 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63949-007 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63949-008 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63949-009 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

63949-010 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

This test has been customized in terms of analyte list or detection limit to accommodate special
needs of the client.
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: TRIP BLANK

Laboratory ID: 63949-001 Enseco ID: 63949-001

Matrix: Water Sampled: 06/23/87 Received: 06/25/87

Authorized: 06/25/87

Reporting Analytical
Parameter Result Units Limit Method Analyzed

Total Organic Carbon 1.9 mg/L 0.5 415.1/9060 07/21/87
Total Organic Halogen 13 ug Cl/L 5 9020 07/14/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63949-001
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-13

Laboratory ID: 63949-002 Enseco ID: 63949-002

Matrix: Water Sampled: 06/23/87 Received: 06/25/87

Authorized: 06/25/87

Parameter

Total Organic Carbon
Total Organic Halogen

Result

18
19

Units

mg/L
ug Cl/L

Reporting
Limit

0.5
5

Analytical
Method

415.1/9060
9020

Analyzed

07/21/87
07/14/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63949-002
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-15

Laboratory ID: 63949-003 Enseco ID: 63949-003

Matrix: Water Sampled: 06/23/87 Received: 06/25/87

Authorized: 06/25/87

Reporting Analytical
Parameter Result Units Limit Method Analyzed

Total Organic Carbon 56 mg/L 0.5 415.1/9060 07/21/87
Total Organic Halogen 190 ug Cl/L 5 9020 07/14/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63949-003
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-14

Laboratory ID: 63949-004 Enseco ID: 63949-004

Matrix: Water Sampled: 06/23/87 Received: 06/25/87

Authorized: 06/25/87

Reporting Analytical
Parameter Result Units Limit Method Analyzed

Total Organic Carbon 13 mg/L 0.5 415.1/9060 07/21/87
Total Organic Halogen 40 ug Cl/L 5 9020 07/14/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63949-004
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-20

Laboratory ID: 63949-005 Enseco ID: 63949-005

Matrix: Water Sampled: 06/23/87 Received: 06/25/87

Authorized: 06/25/87

Reporting Analytical
Parameter Result Units Limit Method Analyzed

Total Organic Carbon 13 mg/L 0.5 415.1/9060 07/21/87
Total Organic Halogen 35 ug Cl/L 5 9020 07/14/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63949-005
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-29

Laboratory ID: 63949-006 Enseco ID: 63949-006

Matrix: Water Sampled: 06/23/87 Received: 06/25/87

Authorized: 06/25/87

Reporting Analytical
Parameter Result Units Limit Method Analyzed

Total Organic Carbon 37 mg/L 0.5 415.1/9060 07/21/87
Total Organic Halogen 54 ug Cl/L 5 9020 07/14/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63949-006
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-18

Laboratory ID: 63949-007 Enseco ID: 63949-007

Matrix: Water Sampled: 06/23/87 Received: 06/25/87

Authorized: 06/25/87

Parameter

Total Organic Carbon
Total Organic Halogen

Result

47
34

Units

mg/L
ug Cl/L

Reporting
Limit

0.5
5

Analytical
Method

415.1/9060
9020

Analyzed

07/21/87
07/14/87

N.D. - Not detected

Approved by: Lindsay Breyer

Sample: 63949-007
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I
INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-00

Laboratory ID: 63949-008 Enseco ID: 63949-008

Matrix: Water Sampled: 06/23/87 Received: 06/25/87

Authorized: 06/25/87

Reporting Analytical
Parameter Result Units Limit Method Analyzed

Total Organic Carbon 1.2 mg/L 0.5 415.1/9060 07/21/87
Total Organic Halogen 35 ug Cl/L 5 9020 07/14/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63949-008
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-06

Laboratory ID: 63949-009 Enseco ID: 63949-009
Matrix: Water Sampled: 06/23/87 Received: 06/25/87

Authorized: 06/25/87

Reporting Analytical
Parameter Result Units Limit Method Analyzed

Total Organic Carbon 20 mg/L 0.5 415.1/9060 07/21/87
Total Organic Halogen 40 ug Cl/L 5 9020 07/14/87

N.D. = Not detected

Approved by. Lindsay Breyer

Sample: 63949-009
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INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST, INC.

Client ID: MW-03

Laboratory ID: 63949-010 Enseco ID: 63949-010

Matrix: Water Sampled: 06/23/87 Received: 06/25/87

Authorized: 06/25/87

Parameter

Total Organic Carbon
Total Organic Halogen

Result

65
63

Units

mg/L
ug Cl/L

Reporting
Limit

0.5
5

Analytical
Method

415.1/9060
9020

Analyzed

07/21/87
07/14/87

N.D. = Not detected

Approved by: Lindsay Breyer

Sample: 63949-010

J-100



019096

Enseco

Quality Control Results

The Enseco laboratories operate under a vigorous QA/QC program designed to

ensure the generation of scientifically valid, legally defensible data by monitoring every

aspect of laboratory operations. Routine QA/QC procedures include the use of approved

methodologies, independent verification of analytical standards, use of duplicate

Laboratory Control Samples to assess the precision and accuracy of the methodology on a

routine basis, and a rigorous system of data review.

In addition, the Enseco laboratories maintain a comprehensive set of certifications

from both state and federal governmental agencies which require frequent analyses of

blind audit samples. Enseco - Rocky Mountain Analytical Laboratory is certified by the

EPA under the EPA/CLP program for both Organic and Inorganic analyses, under the

USATHAMA (U.S. Army) program, by the Army Corps of Engineers, and the states of

Colorado, New Jersey, New York, Utah, and Florida, among others.

The standard laboratory QC package is designed to:

1) establish a strong, cost-effective QC program that ensures the

generation of scientifically valid, legally defensible data

2) assess the laboratory's performance of the analytical method using

control limits generated with a well-defined matrix

3) establish clear-cut guidelines for acceptability of analytical data so that
QC decisions can be made immediately at the bench, and

4) provide a standard set of reportables which assures the client of the

quality of his data.

The Enseco QC program is based upon monitoring the precision and accuracy of an

analytical method by analyzing a set of duplicate Laboratory Control Samples (LCS) at

frequent, well-defined intervals. An LCS is a well-characterized matrix which is spiked

with target compounds at 5-100 times the reporting limit, depending upon the
methodology being monitored. The purpose of the LCS is not to duplicate the sample

matrix, but rather to provide an interference-free, homogeneous matrix from which to

gather data to establish control limits. These limits are used to determine whether data

generated by the laboratory on any given day is in control.
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Control limits for accuracy (percent recovery) are based on the average, historical
percent recovery +/- 3 standard deviation units. Control limits for precision (relative
percent difference) range from 0 (identical duplicate LCS results) to the average,

historical relative percent difference + 3 standard deviation units. These control limits
are fairly narrow based on the consistency of the matrix being monitored and are updated

on a quarterly basis. For multi-analyte determinations, eighty percent of the accuracy
and precision measurements must be within control limits for the QC Lot to be
considered acceptable.

For Organic analyses an additional control measure is taken in the form of a
Surrogate Control Sample (SCS). The SCS is a control sample spiked with surrogate
standards which is analyzed with every analytical lot. The recovery of the SCS is
charted in exactly the same manner as described for the LCS, and provides a daily check

on the performance of the method.

Accuracy for LCS and SCS is measured by Percent Recovery.

Measured Concentration
% Recovery = x 100

Actual Concentration

Precision for LCS is measured by Relative Percent Difference (RPD).

Measured Concentration LCS1 - Measured Concentration LCS2
RPD =

(Measured Concentration LCS1 + Measured Concentration LCS2)/2

All samples analyzed concurrently by the same test are assigned the same QC lot
number. Projects which contain numerous samples, analyzed over several days, may have

multiple QC lot numbers associated with each test. The QC information which follows
includes a listing of the QC lot numbers associated with each of the samples reported,

LCS and SCS (where applicable) recoveries from the QC lots associated with the samples,
and control limits for these lots. The QC data is reported by test code, in the order that

the tests are reported in the analytical results section of this report. The test codes
assigned are defined in Section VI., Analytical Methodology.
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QC LOT ASSIGNMENT REPORT

INORGANICS - NON-METALS

Laboratory
Sample Number

63949-001
63949-001
63949-002
63949-002
63949-003
63949-003
63949-004
63949-004
63949-005
63949-005
63949-006
63949-006
63949-007
63949-007
63949-008
63949-008
63949-009
63949-009
63949-010
63949-010

OC Matrix

Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Test

TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX

QC Lot Number
LCS

TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX
TOC
TOX

093AA
057AB
093AA
057AB
093AA
057AB
093AA
057AB
093AA
057AB
093AA
063AB
093AA
057AB
093AA
063AB
093AA
057AB
093AA
063AB
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LABORATORY CONTROL SAMPLE REPORT

INORGANICS - NON-METALS

Concentration Accuracy(%) Precision(RPD)
Analvte Spiking Measured LCS1 LCS2 Limits LCS Limits

LCS1 LCS2

Test: TOC on Reagent Water
QC Lot: TOC 093AA
Concentration Units: fmg/L)

Total Organic Carbon 29 27 27 93 93 91-109 0.0 20

Test: TOX on Reagent Water
QC Lot: TOX 057AB
Concentration Units: fug Cl/L)

Total Organic Halogens 100 94 97 94 97 80-120 3.1 20

Test: TOX on Reagent Water
QC Lot: TOX 063AB
Concentration Units: fug Cl/L)

Total Organic Halogens 100 87 94 87 94 80-120 7.7 20
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Analytical Methodology

Enseco - Rocky Mountain Analytical Laboratory performs analytical services

according to methods approved by EPA and other regulatory agencies, whenever possible.

Methods for metals and organic compounds are primarily derived from three

sources of EPA methods, 1) the methods promulgated in 40 CFR 136 for priority

pollutants, 2) the methods published in SW-846 and 3) methods developed by the EPA-

EMSL/LV for Superfund investigations, as well as several documents published by the

EPA and Enseco - Rocky Mountain Analytical Laboratory in 1984 and 1985. These

methods all use the same generic technology as summarized below:

o Metals: acid digestion followed by analyses by ICP supported by graphite

furnace AA

o Volatile Organics: purge and trap GC/MS or purge and trap GC with a

selective detector.

o Semivolatile (base/neutral and acid) organics: solvent extraction followed by

capillary column GC/MS, and

o Pesticides/Herbicides: solvent extraction, followed by gas chromatography.

Exact method references are provided in the Analytical Methodology Tables.
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ANALYTICAL METHODOLOGY - ORGANIC TESTS

Enseco

Test Description Methodology Reference

VOA Volatile Organics
BNA Semivolatile Organics
DXN Dioxin

601 Halogenated Volatile Organics
THM Trihalomethanes
602 Aromatic Volatile Organics
OCP Organochlorine Pesticides
OPP Organophosphate Pesticides
619 Triazine Pesticides
LC GARB Carbamate and Urea Pesticides
PCB PCB's
HRB Phenoxyacid Herbicides
603 Acrolein & Acrylonitrile
604 Phenols
605 Benzidines
606 Phthalate Esters
607 Nitrosamines
609 Nitroaromatics & Cyclic Ketones
PNA Polynuclear Aromatic Hydrocarbons
611 Haloethers
612 Chlorinated Hydrocarbons
GD FID Hydrocarbon Scan
GC BPD Boiling Point Determination

Purge & Trap, GC/MS
Extraction, GC/MS
Extraction, GC/MS

Purge & Trap GC/Hall
Purge & Trap GC/Hall
Purge & Trap GC/PID
Extraction, GC/ECD
Extraction, GC/FPD
Extraction, GC/NPD
Extraction, HPLC
Extraction, GC/ECD
Extraction, GC/ECD
Purge & Trap GC/FID
Extraction, GC/FID
Extraction, HPLC
Extraction, GC/FID
Extraction, GC/NPD
Extraction, GC/NPD
Extraction, HPLC
Extraction, GC/ECD
Extraction, GC/ECD
Extraction, GC/FID
Extraction, GC/FID

624(1)78240(2)
625(1)78270(2)
613(1)78280(2)

601(1)78010(2)
601(1)78010(2)
602(1)78020(2)
608(1)78080(2)
614(1)78140(2)
619(1)
632(1)
608(1)78080(2)
615(1)78150(2)
603(1)78030(2)
604(1)78040(2)
605(1)78050(2)
606(1)78060(2)
607(1)
609(1)78090(2)
610(1)78310(2)
611(1)
612(1)78120(2)
03328-78(3)
D2887-84(4)

References

(1) Code of Federal Regulations, Chapter 40, Part 136 (40 CFR 136).
(2) SW-846, 2nd Edition, 1984.
(3) "Annual Book of ASTM Standards", Volume 11.01, 1985.
(4) "Annual Book of ASTM Standards", Volume 05.02, 1984.
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ANALYTICAL METHODOLOGY - INORGANIC TESTS

Test Description

ICP Trace Metals
FSB Antimony
FAS Arsenic
FCD Cadmium
FPB Lead
FSE Selenium
FAG Silver
FTL Thallium
CVHG Mercury
CR + 6 Chromium (VI)

1C CL Chloride
BURCL Chloride
METF Fluoride
1C S04 Sulfate
SPES04 Sulfate
METALK Alkalinity, Total
METACK Alkalinity, Forms
TECNOXT Nitrate+Nitrite as N
METPH pH
CELSP Specific Conductance @. 25°C
BALTDS Total Dissolved Solids
BALTSS Total Suspended Solids
SALTS Total Solids
BALTYS Total Volatile Solids
TECO P Ortho-Phosphate as P
TECT P Total Phosphorus as P
ICP Total Phosphorus as P
ICP Silica as SiO2
SPESI02 Silica as SiO«
METBOD Biochemical Oxygen Demand
METCOD Chemical Oxygen Demand
TOCTOC Total Organic Carbon
METNH3 Ammonia as N
TECNH3 Ammonia as N
METTKN Total Kjeldahl Nitrogen as N
TECTKN Total Kjeldahl Nitrogen as N
TOXTOX Total Organic Halogen
TONO1 Total Organic Nitrogen
BAL O&G Oil and Grease
IR AO&G Oil and Grease
TECCN F Cyanide Amendable to Chlorination
TECCN W Weak & Dissolved Cyanide
TECCN T Total Cyanide
STEPHEN Phenolics
COLIF F Fecal Coliform
COLIF T Total Coliform

Methodology

ICP Emission Spectroscopy
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Cold Vapor Atomic
Colorimetric

Ion Chromatography
Manual Titrimetric
Electrode
1C
Manual Turbidimetric
Titrimetric
Titrimetric
Cd Reduction Colorimetric
Meter
Bridge
Gravimetric, 180°C
Gravimetric, 105°C
Gravimetric, 105°C
Gravimetric, 550°C
Two Reagent Colorimetric
Digestion-Colorimetric
Digestion-ICP/AES
ICP/AES
Colorimetric
Dilution Bottle-D.O. probe
Micro Colorimetric
UV Oxidation-IR
Electrode
Automated Colorimetric
Digestion-Electrode
Digestion-Colorimetric
Combustion-Titrimetric
Calculation (TKN-NH3)
Freon Extraction-Gravimetric
Freon Extraction-IR
Chlorination-Distillation-Colorimetric
Distillation-Colorimetric
Distillation-Colorimetric
Distillation-Colorimetric
Membrane Filter
Membrane Filter

Reference

200.7(1)76010(2)
204.2(1)/7041(2)
206.2(1)77060(2)
213.2(1)/7131(2)
239.2(1)77421(2)
270.2(1)77740(2)
272.2(1)77761(2)
279.2(1)77841(2)
245.1(1)77471(2)
312B(3)

300.0(1)
325.3(1)
340.2(1)
300.0(1)
375.4(1)
310.1(1)
403(3)
353.2(1)
150.1(1)79045(2)
120.1(1)
160.1(1)
160.2(1)
160.3(1)
160.4(1)
365.3(1)
365.3(1)
200.7(1)
200.7(1)
370.1(1)
405.1(1)
410.4(1)
415.2(1)
350.3(1)
350.1(1)
351.4(1)
351.2(1)
9020(2)

413.1(1)
413.2(1)
335.1(1)
412H(3)
335.2(1)79010(2)
420.1(1)
909C(3)
909A(3)
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ANALYTICAL METHODOLOGY - INORGANIC TESTS (CONT.)

Enseco

Test

1C BR
POTCL2R
NESCOLR
ICPHAR
TECN02
SPES
BURS03
SPEMBAS
SPETURB

Gross Alpha
Gross Beta
Radium 226
Radium 228
Uranium

Description

Bromide
Residual Chlorine
Color
Hardness as CaCo«
Nitrite as N
Sulfide
Sulfite
MBAS (Surfactants)
Turbidity

Methodology

Ion Chromatography
Amperometric
Pt-Co Colorimetric
Calculation
Colorimetric
Colorimetric
Titrimetric
Colorimetric
Turbidimeter

Proportional Counter
Proportional Counter
Separation - Counter
Separation - Counter
Fluori metric

Reference

300.0(1)
330.2(1)
110.2(1)
200.7(1)/314A(3)
354.1(1)
376.2(1)79030(2)
377.1(1)
425.1(1)
180.1(1)

703(3)
703(3)
705(3)
707(3)
D2907.75(4)

References

(1) "Methods for Chemical Analysis of Water and Wastes", EPA-600/4-79-020, EMSL, Cincinnati, 1979.
(2) SW-846, 2nd Edition, 1984.
(3) "Standard Methods for the Examination of Water and Wastewater", 15th Edition, 1980.
(4) "Annual Book of ASTM Standards", Part 31, Water, 1980.
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Introduction
This report contains the analytical results on your water sample. WMW7 84/06/29 12:00. it is
designed to include comprehensive data from the entire analytical process in order to satisfy
the needs of various levels of review.

The results obtained from your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quality assurance data may
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample and. where appropriate, the gas
chromatograms and mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology
section. All analytical procedures within our laboratory are performed within a strictly
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
of this report's Quantitative Results Tables. The format of each table varies with the class
of analysis.

Priority PollutMtt

The priority pollutant compounds and elements are listed with their NPDES (National Pollution
Discharge Elimination System) numbers, and the Method Detection Limit (MOD published in frie
Federal Register. December 3. 1979. When a compound or element is present below its
published MDL it is reported as BMDL (Below Method Detection Limit). When a compound or
element is not present at any detectable concentrations it is reported as ND (Not Detected).
Matrix spike and replicate analyses, where included, were performed on samples randomly
chosen within each quality assurance batch and are therefore not necessarily spikes and
replicates of this report's sample. Surrogate compound recovery data and instrument
calibration data are included in the Method Performance Data Tables.

~Qti»lit»tiv» Annlytit

The GC/MS identification of compounds which are not included in the normal compound list for
a given method is reported in a Qualitative Results Table. Each sample fraction is reported on
an individual Qualitative Results Table. Wherever possib** these compounds are reported
with their molecular weight, empirical formulae-end CAS number. The retention time and scan
number is also provided to match the spectra included in the report appendices.

K-3



•if*

JUL 21. 1984
TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Volatile Compounds - GC/MS Analysis Data (QR01)

Chain or Custody Data Required for ETC Data Management Summary Report* ..:'•' . : ,

E9440 RESOURCE ENGINEERING RES28801 WMU7 • 840629 1200

I1C 8«w)t ND. CMwmy Facility ••?!• *•!•• : Om . Tbw CJtours*

NPOES Compound
Number

IV Acrolein
2V Acrylonitrile
3V Benzene
4V bis(Chloromethyl)ether
5V Bromoform
6V Carbon tetrachlorlde
7V Chlorobenzene
8V Chlorodibromomethane
9V Chloroethane

10V 2-Chloroethylvlnyl ether
11V Chloroform
12V Dichlorobromomethane
13V Dichlorodif luoromethane
14V 1 ,1-Dichloroethane
15V 1.2-Dichloroethane
16V 1.1-Dichloroethylene
17V 1 ,2-Dichloropropane
18V cis-1 ,3-Dichloropropylene
19V Ethylbenzene
20V Methyl bromide
21V Methyl chloride
22V Methylene chloride
23V 1 ,1.2.2-Tetrachloroethane
24V Tetrachloroethylene
25V Toluene
26V 1 ,2-Trans-dichloroethylene
27V I.l.l-Trichloroethane
28V 1.1.2-Trichloroethane
29V Trichloroethylene
30V Trichlorof luoromethane
31V Vinyl chloride

lleiultt

Sample
Concen,••- a

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND9

9
9
9
9
9

MDL
Ufl/1 .

100
100

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

QC Replicata

Firtt .
Ufl/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND9

9
9
9
9
9

Second :

Ufl/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

2
ND9

9
9
9
9
9
. 

r.1•

QC Blank and Spiked Blank

Blank
Data
Ufl/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

BMDL9
9
9
9
9
9

Concen.
! Added

• ufl/l ;

1600
160
36
0

36
36
36
36
36
36
36
36
0

36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36

X •
Rocav

102
98
97
-

102
102
100
102
91
69
98

101
-

107
102
97

104
104
99
96

103
55

102
100
88

103
100
70
99
97
86

' ..' vQC/HTOrspi** ~. '

Un*pike4
Sample
Ufl?l

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND9

9
9
9
9
9

"ConVen"'--
S;Addtd;V;;;

1600
160
36

0
36
36
36
36
36
36
36.
36
0

36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36

' * '
Rf«oy

112
99
95
-

106
103
101
103
101
71
77

101
-

95
105
100
101
100
98 .
54
93
32.

108
100
93
93

100
103
95

103
92
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TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Volatile Compounds - GC/MS Analysis Data (QR01)

v\:. Chain Qf Custody Data Required for ETC

E9440 RESOURCE ENGINEERING J^-. |:'J"- ' RES2880I :-;:-WMW7'"^; i{ 840629 ̂ 260'̂ ;; !£::.̂ _
ITC lawJ* MB. ' . ':•• • CowMy ' ": i .V S '•' : '..'"' .. " Facility '••:', ••*!• MM 0»uv :••;_..• 1tm»-, rKari". .'

• v

.':.• • '.. :^vv"

NPOES Compound ::.: :
Number .- ,;:'4s

trans-l ,3-Diehloropropylene
• fM »*I||M« HIM* MIMIIW tiMI.

• •acwarv MM *• •• «•»!• ••»•• iMvtfar•Mi.

ftetultt

Sanyle :

Cencen .

ND

i

•%fv.
10

QC Rtpllcata

;••';

ND

-w
ND

i

QC Blank and Spiked Blank

Blank
°*u ;

ND

• Added'
A; "9/1

36

ttcov
• '••! v!

105

C
C
c
G
•v
O

QC HMrip 8|>lka (

"SiSpU*
U9/1

ND

Added'
ug/1

36

•

X
Mecov

110

01
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JUL 25. 1984

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Acid Compounds - GC/MS Analysis Data (QR02)

Chain of Custody Data Required for ETC Data Management Summary Report*

E9440 RESOURCE ENGINEERING RES28801 UMJ7 840629 1200

CTC SMP!« No. CMpmy Ftcilily Iwpl* Point Oil* TiM rtouri.

NPDES Compound
Number ::

IA 2-Chlorophenol
2A 2.4-Dichlorophenol
3A 2,4-Dimethylphenol
4A 4.6-Dinitro-o-cresol
5A 2,4-Dinitrophenol
6A 2-Nitrophenol
7A 4-Nitrophenol
8A p-Chloro-m-cresol
9A Pentachlorophenol

10A Phenol
MA 2.4.6-Trichlorophenol

• IM fi»lilM< Mlta* tWICIIM Iwil.

1 Mc*nf> HHMllr IW <M'*t IM ttMttml MUM* Wt.

Retultt

Sample
Concen;

Ufl/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

i

MDL
Ufl/1 .

25
25
25

250
250
25
25
25
25
25
25

QC Replicate

Firtt
Ufl/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
Mfl/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

i

QC Blank and Spiked Blank

Blank
Data
Ufl/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen, ..
Added
Ufl/1

ISO
ISO
150
250
250
ISO
ISO
ISO
ISO
ISO
ISO

X
locev

78
95
2.

88
110
78
71
67

106
77

101

• ,-.:«. «t.f|lL.. if IM •-.

Unf piked
Sample
Ufl/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

•

Conc.en .
Added
Ufl/1

150
ISO
ISO
250
250
ISO
ISO
150
ISO
ISO
ISO

Rtcov

57
53

Ot
75

130
70
86
25c
86
45
76

0)



ENVIRONMENTAL

JUL 25. 1984
TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPOES
Number

e
. Chain of Custody Data Required for ETC Data Management Summary Reports 7 ." d

' •; • '.•:•.-.•• •••' .' : •"".?• ̂ c
E9440 RESOURCE ENGINEERING RES2880I ft *m n ' " •"MW7 •. :.:•'. 840629 1200 :i : c

EK 3«plc MB. CtMptny F«cUUy I«?ii Point "oil*.. Tin fAS?{* "-

Compound . ••

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
SB Benzo
6B Benzo
78 Benzo
SB Benzo
9B Benzo

alanthracene
alpyrene
b)f luoroanthene
ghiiperylene
klf iuoranthene

IOB bis(2-Chloroethoxy)methane
(IB bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl )ether
13B bis(2-Ethylhexyl)phthalate
I4B 4-Bromophenyl phenyl ether
15B Butyl benzyl phthalate
16B 2-Chloronaphthalene
17B 4-Chlorophenyl phenyl ether
18B Chrysene
I9B Dibenzo(a.h)anthracene
20B 1 ,2-Dichlorobenzene
21B 1 . 3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3.3'-Dichlorobenzidine
24B Diethvl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Dtnitrotoluene
28B 2.6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 ,2-Diphenylhydrazine
31B Fluoranthene

Results

Sample
Concsn.
U0/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
10
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

i

••:: NDL.""
U0/1 i

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

. QC Replicate

First
«•/!

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
135
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second .u0/i.:;
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
44
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

* •.,«•**) •

QC Blank and Spiked Blank

Blank
Data!
M0/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND

Conceq,
.'••'Added:.::

U0/1 v

100
100
100
100
100
100
100
0

100
100
100
100
100
100
100
100
100
100
0

100
100
100
100
100
100
100
100
100
100
100
100

. ••.*• '.

.*•?•*

104
101
67
0.

133
128
160

124
65
100
306c
103
65
HO
80
105
102

33.
30.
33.
17.
6.
1

60
74
98
137
92
62

. U:\v0jjELIIIl fff: /8p"i'ltev:£7-:,'
• .•...'.;—.• "•„ ••;••.."--.... -."•....'.• : '":•'"<..

Unspikei*:
v.8ample%

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ftddSSi
:F;M9/1̂ ;.

105
105
105
105
105
105
105
0

105
105
105
105
105

"~ 105
105
105
105
105
0

105
105
105
105
105
105
105
105
105
105
105
105

•̂

3
3
3
I

Re«ov
Vv • . X

100
100
81
0.

126
133
153

114
87
246.
107,
230.
81
94
87
95
86

52.
45.
47.
21.
44.
12
80
88
100
117
90
90



ENVIRONMENTAL

JUL 25. 1984

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (ORO3)

Chain of Custody Data Required for ETC Data Management Summary Report*

E9440 RESOURCE ENGINEERING RES2880I VJMW7 8406291200

fTC SMP!C No. CoMpmy FtciUty SopU Point . 0»l» UM: Hour*4

NPDES Compound
Number

32B Fluorene
33B Hexachlorobenzene
34B Hexachlorobutadiene
3SB Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indenojl ,2.3-c ,d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodinethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2.4-Trichlorobenzene

• IM MklilM« MIKM MllctiMt Hull.

. •«»•!* MIMIIr !•« «li"» IM '••••€•! MlkM irt.

Retultc

Sample
Concen.

ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

*

M)L
ug/1 .

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

QC Replicate

Firit
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

i

QC Blank and Spiked Blank

Blank
Oat* .
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Coiicen,
Added
ug/I

100
100
100

0
100

0
100
100
too

0
100
100
100
100
100

X
Recev

95
107
14.

16.

83
44
83

74
127
81

108
209.

QC Mat r in Spike '•• '

Unsplked
Sample

ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

iConcen.
Added
ug/1

105
105
105

0
105

0
105
105
105

0
105
105
105
105
105

X
Recov

94
87
43.

32.

88
54

198

77
129
83
96

197.

09
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Tentatively Identif

Compound

Nona Found ...

1

TABLE 1: QUALITATIVE RESULTS

led Organic Compounds - GC/M& Analysis Data - Base/Neutral Fr

Chila of Cifffotfy Oara ftoovJro* tor ETC Data ManagMMM Summary Atporrt . • • . :

E9440 RESOURCE ENGINEERING RES2880I UMM7 840629 1200

IIC l«*l« M». Co«»a*y facilily S«vl« Point 6m : lta» Noun

MUM ' . >': •

' ' •••

Data

• Scan .
Mmbor

ftctontlon
Tine
(Min)

••• .•.••'.••'.-:~?-.:"\

M.W.

-..VV-,;..-'- ?: .

-' * • • : '

Idonttflor*

.' Nuabor

-..-. ...-•-.••. ..-..-.-. .••.•

•-.: -..:.•:,-.:-•:.:••:-

....... ...... ..................

•;;v:.-T:'.;:y.̂ :

.i:^,A-^^

S:

E»Plrical
Forowla

.........................

3 ---^-

»£:* ^O^^..'-.

;;;;:;:;:';.
. .. ......... _.f ...
" ! v. ••.."•" \I". ^ ..

July 27.19*4

action (QR08)
Or

C>
O)
c

:•!!';•':

•"-

'^•i'Ws'-v-'v :' -i?'- :::.

o
00

7C
I

(O



ENVIRONMENTAL

July 27. 19*4

TABLE 1: QUALITATIVE RESULTS

Tentatively Identitled Organic Compounds - GC/MS Analysis Data - Acid Fraction (QRO7)

Chain of Cuttody Oara H»gulr»a for ETC Oaf a MUHJJOIMM Summary /Uporrt

E9440 RESOURCE ENGINEERING RES28801 VMJ7 840629 1200

ETC SonpU NB. Conptny Facility •mpl« Point 0*1* TiM Noun

Compound Name

None Found

Data

Scan
Number

•

Retention
Tine
(Min) M.U.

;... -,.

Identifier*

CAS
Number

....••• • .- .

L'

Empirical
Formula

..•. ••

»

••

..•
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Parameter .

TABLE 1: QUANTITATIVE RESULTS

Conventlonals Analysis Data (QR12)

: :: ... Chain of Custodj

E944(J RESOURCE ENGII

ilC S«pl«NB. • ''' '•••.••':\;:"'Cam

r Data Required

VEERING . ;.--.; • :; : :: -: ••;> • Kca<aei)1 UMU7 840629 1200

ly l«pl« *•!•» Dm TiM HeSrf

'. • •' :: •'§'»• •.

' : . '-'-MJ|,

Specific Conductance
Temperature

;V.': . ; • R.SUltf •?. ':

•§JS5r.S-. . . ..
7.37

S80
40.80

f̂ ||. Unitt of
Neeivre.

std
um/cm
Deg. C

i

>0

JUL 21 .1 o
vO

y

..._...... _^_ v ..,

•

• -. •- . J 1̂ 4

.•
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TABLE 2: METHOD PERFORMANCE DATA

Surrogate Recovery - GC/MS Data (QR2O)

July 27.1904

CftaJn of Custody Data Reguirm for f TC Data Management Summary Report*

E9440

EIC S«np)« No. Company F«cility a«pl« Point
- El.pted

Oat* ifan Hour*

itvpwunu

VOLATILE FRACTION

Bromochloromethane

Benzene. dg

Fluorobenzene

1 . 4-Dichlorobutane

Pentaf luorobenzene

Ethylbenzene.d.Q

ACID FRACTION

2-Fluorophenol

Pentaf luorophenol

BASE /NEUTRAL FRACTION

2-Fluorobiphenyl

1 -Fluoronaphthalene

Nitrobenzene de
9

• T..> f.lan.Jnid Deviations (bout lh» Mian.
• • h«. •>*•!" low (tu« to vampl* fflalriv ml»i l«r«nc«.

: Amount
ArfHoHIWHWw

Ufl

.200

.150

ISO

.200

:15Q

150

80

80

80

80

HWvWwry

117
• • • • • • • • ,07- - - ' - • -

108

83

.." .'..' 66...;"'';':"

• . ••.•.••••••:• •• • • • • • - .
. ..; 59

1

Control

Lower

'• '•. :\ ' ' - . - . - " ' • ' . ' .-. '

:" 74 "'"••"........... ..._..,,._.,.. ..ff....

v •••••"8B' :~:
.....»wt,:.f« ;• -I --I KW.»yt'..;

• ' / '75 ' ••'

'.'"!-.•":• i''. " :; I'Jj

•. " ' • • .- . ; • ."• *•, -
..''"ZZI5SZZIZ

Limit* »• -y -i:-51

Upper
. • . • ?

•: ' . " -;;:";• ' X :

:s:ẑ T̂ 5n;:,
.„,,„,.,„. J W. i:.̂ ....;.....

123''

ĵ riĵ iT'T""'
H^'- " ' - ^ V .-' • • " • " "

'"; ..«.......-.jj.»..... ;«....«..........

- " ^?"j . :, " • ! ' . " • " ".'•":
, ....." ...;. '.l..,A--jm ...:... .*..:;:. A

,...;..,,..!M.,: L..:..

' " ' ' • " . " "•' ' T"*

•• • !:



ETC TSSTiNQMd CERTIFICATION

t

TABLE 2: METHOD PERFORMANCE DATA

GC/MS Tuning Data - Bromofluorobenzene (BFB) for Volatiles Analysis (QR21)

July 21.1964

tTC

CftalA of Ctttfooy Oala fteou/rotf for £T<? Data Ma0agemeM Summary Report*

•"• ••fwillty:

.

N».

Cd

: ••*!• 0»t» tkir.

•/I
so
75
95
96

I®
III
177

: Ion Abundance
. : Criteria

15-40* of Matt 95
30-60X of Matt 95
Bat* Peak. IOOK rolativt abjipi<lan«o
5-9X of Matt 95
Utt than 1* ojf M»w 95
Creator than SOX of Matt 95
5-91 of ttat* 174
Greater than 95X but lett than
1Q1* of Matf 174
5-9X of natt 176

'•.v %;.> v VI. ";

.• . Abundance
(X Bate Peak)

ij
1<M

i
«ii
7!

1

i

i

i
5

840718
Run No: >C3066

Spcetrun No; 95 . : •. •
Analyst: R. Albert

i O
(O
Id
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July 26. 1984

TABLE 2: METHOD PERFORMANCE DATA

GC/MS Tuning Data - Decafluorotriphenylphospine (DFTPP) for Acids Analysis (QR22)

Chtln of Custody Data Aeawrea for ETC Oara Management Summary Report?

E9440
EUpltd

ETC 9«npU No. Coaxuny Facility S«npl> Poiot Oil* Itao Hourt

m/i

SI
68
70
127
197
198
199
275
365
441
442
443

Ion Abundance
Criteria

30-60* of Mts 198
Less than 2X of mass 69
Less than 2X of mass 69
40-60X of mass 198
Less than IX of mass 198
Base peak. 100X relative abundance
5-9X of mass 198
IO-30X of mass 198
Greater than IX of mass 198
Less than mass 443
Greater than 40X of macs 198
I7-23X of mass 442

Abundance
(X Base Peak)

•• •' 59' :•-.•
<2

- .:..<2 - •' , :
50
<l
100
6
22
>\
12
71
14

Date: 840722
Run No: >E3H8

Spectrum No: *374 -I55
Analyst: T. Rutowiei

I
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ENVIRONUfNTAL
resr/A/o and CERTIFICATION

Jo/y 26.1964

TABLE 2: METHOD PERFORMANCE DATA

GC/MS Tuning Data - Decafluorotriphenylphospine (DFTPP) for Base/Neutrals Analysis (QR23)

Chain of CuMooY Dara Aeou/retf for CTC Data Management Summary ftoporf •

E9440

EIC S«vl« NB. Coapany facility S«pl«
EUp**4

0*1* Ttai Hour*

VI

•/I
SI
68
70
127
197
198
199
275
365
441
442
443

Ion Abundance
Criteria

30-60X of rat* 198
Less than 2X of aiass 69
Less than 2X of Mass 69
40-60X of mss 198
Less than IX of MSS 198
Base peak. 100X relative abundance
5-9X of MSS 198
10-30X of MSS 198
Greater than IX of MSS 198
Less than MSS 443
Greater than 40X of MSS 198
17-23X of MSS 442

Abundance
(X Base Peak)

56
<2

. ••<2 ' .•'•
53

. :- : <1 • ' • • • •too
"';..'' 21

\\
' :'••'• §3 ...

17

Date: 840720
Run No: G3466

Spoctnm No: 489..
Analyst: K. Bonaparu



TESTING t/»d CERTIFICATION

Methodology
for

GC/MS Analysis of Priority Pollutant Compounds
The methods employed in the GC/MS analysis for priority pollutants are established EPA
methods. Rigid compliance with the instrument parameters and performance criteria of the
published methods was achieved, in some cases, the precise amounts of sample used and the
sample handling procedures vary with 'the complexity of the sample matrix. Qualitative
identification of the priority pollutants was performed using the relative retention times, the
relative abundance of three characteristic ions and the abundance ratios. The entire mass
spectrum was reviewed to confirm each identification. Quantitative analysis of detected
compounds was performed by using a response factor generated by a major characteristic
ion of the specific compound and an internal standard.

Compounds, in addition to those on the priority pollutant list, were identified through a
computer-aided search of the NBS-EPA spectra library. After review the identifications are
included m a separate tabulation and labelled 'tentatively identified".

Voittilo Priority Polluttnt Compound*

For the analysis of volatile priority pollutants. EPA Method 624 (Federal Register, December
3.1979: page 69532) was used. The method can be summarized as follows: Heitum is bubbled
through a 5 ml water sample contained m a specially designed purging chamber at ambient
temperature. The purgeabie volatile organic compounds are transferred from the aqueous
phase to the vapor phase. The vapor is swept through a sorbent column where the organic
components are trapped. After the purge cycle is complete, the sorbent column is heated and
backfiushed with helium to desorb the organic purgeabies onto a gas chromatographic column.
The gas chromatograph is temperature programmed to separate the purgeabie mixture. The
separated purgeabie components are then identified and quantitated using a computerised
mass spectrometer. " ;

Ada, 8»*9/N»utr»l and Pottieia* Priority Polluttnt Compound*

For'the analysis of the Acid. Base/Neutral and Pesticide priority pollutants in an aqueous
liquid matrix. EPA Method 625 (Federal Register. December 3. 1979; page 69540) was used.
The method can be summarized as follows: A measured volume of sample, approximately 1 liter,
is adjusted to a pH greater than 11 and extracted with methyiene chloride. The pH of the
sample is adjusted to a value less than 2 and extracted with an aliquot of fresh methyiene
chloride. A separatory funnel or continuous extractor is used to perform the extractions.
The two extracts are dried and concentrated to a 1 ml final volume. Each extract is injected
into a GC/MS instrument specifically configured for the correct fraction.

K-16



019112
Quality Assurance/Quality Control Procedures (QA/QC)

ETC bases its quality assurance protocols on the following government guidelines:

. "Handbook for Analytical Quality Control in Water and Wastewater
Laboratories'. EPA-600/4-79-019. March 1979;

. National Enforcement Investigation Center Policies, and Procedures manual;
EPA-330/9/79/OOI-R. October 1979;

. the recommended guidelines for EPA Methods 624 and 625. (Federal Register.
December 3.1979. pp. 69532-69559);

. 'Manual of Analytical Methods for the Analysis of Pesticides in Humans and
Environmental Samples." EPA 600/6-80-038. June 1980; and

. "Determination of 2.3.7.8-TCDD in Soil and Sediment' EPA, Region Vii. Kansas
City. September 1983.

However, we have modified our protocols to provide a higher level of QA/QC than the guidelines
require. For example, we analyze a higher than required number of quality control samples an?
we pay especially careful attention to the certification of the "reference standard" compounds
we use m analysis. Below are listed the key QA/QC elements for the methods we used.

Analysis of Volatile Organic Compounds (EPA Method 624)
- r

- Each batch of 13 samples consists of 9 customer samples (at maximum), one blank
sample, one spiked blank, one spiked sample and one replicate sample. This amounts to a
30% quality control factor.

- Three surrogate compounds are added to each sample in the batch of 13.

- At least one blind quality control sample is introduced to the laboratory for analysis
for each hundred samples analyzed.

- Each GC/MS is checked and retuned. if necessary, every 8 hours to ensure that its
performance on bromofluorobenzene (BFB) meets the EPA criteria.

- A calibration curve for quantitation is prepared using a mixture of Volatile Organic
Priority Pollutant "standards" at a minimum of 3 different concentrations ana using a*
mixture of 3 internal standards at a constant concentration.

- The calibration curve is verified with a mixture of priority pollutant standards every 8
hours.

- Results are compared to the acceptance criteria given in Method 624; any that do not
meet the criteria are re-analyzed.

Analysis of Organic Compounds Extracted in Acid or Base/Neutral Solutions (EPA Method 625)

- Each batch of 20 samples consists of 16 customer samples (at maximum), one Diank
sample, one spiked blank, one sample spiked with the priority pollutant standard rr.ixture
and a duplicate customer sample. This amounts to a 20% quality control factor.

- Five surrogate compounds are added to each sample in the batch of 20.

- At least one blind qjahty control sample is introduced to the laboratory for analysis
for each hundred samples analyzed.

K-17



/ At.
TESTING and CERTIFICATION

Each GC/MS is checked and retuned. if necessary, every eight hours to ensure that its
performance on decafiuorotnphenyiphosphme (DFTPP) meets the EPA criteria.

A calibration curve for guantitation is prepared using a mixture of standards composed
of either the Organic Acid or Base/Neutral Extractabie Compounds at a minimum of 3
concentrations and using 2.2'-difiuorobiphenyl as an internal standard.

The calibration curve is verified w4th a mixture of priority pollutant standards every
eight hours.

Results are compared to the acceptance criteria given in Method 625; any that do not
meet the criteria are re-analyzed.

Analysis of Metals

All Simplii

- New standards are prepared for each batch of samples.

- Normal calibration is performed using a blank sample and four standards that have been
through the sample preparation procedure. A regression analysis is used to construct
the calibration curve.

- For each sample analysis that requires the use of the 'method of additions" technique, a
three point calibration is performed using u.S EPA "Methods for Chemical Analysis of
water and wastes. 1979". Results are obtained using linear regression analysis. Any,
results with a coefficient of correlation below 0.990 are considered erroneous. - t
necessitating raw data editing or sample re-analysis. *

*

- in constructing the normal calibration curves the lowest concentration levels we use
are values greater than or equal to 5 times the instrumental Detection Limit ODD.

- Ail calibration standards are analyzed in duplicate, at a minimum.

- independent reference standards are used to check the accuracy of calibration
standards.

- A check standard is analyzed every ten samples to validate the normal calibration
curve.

Homoqtntout Stmplts (fxcept for Mercury tntlysit)
#

Samples are analyzed in batches of 30 or less. For batches in which the sample matrices
are homogeneous, the OC program is a minimum of 42% and consists of analyzing:

- 3 Replicates:

- 2 Replicate spikes;

- 2 Replicate independent reference standards;

- 8 Calibration standards (processed using the sample preparation method).

- 2 Blanks (processed using the sample preparation method):

- 4 Calibration standards (without sample preparation); and

- 1 Blank (without sample preparation).

K-18
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TESTING and CERTIFICATION

019113 H»t»ro9»n»ou» Simplit (txetpt for Mtreury tnmytit)

Samples are analyzed in batches of 30 or less. For batches in which the sample matrices
are heterogeneous, the QC program is a minimum of 65% and consists of analyzing:

- each of the 30 customer samples in duplicate;

- 4 Replicates:

- 4 Replicate spikes;

- 2 Replicate independent reference standards;

- 8 Calibration standards (processed using the sample preparation method);

- 2 Blanks (processed using the sample preparation method);

- 4 Calibration standards (without sample preparation); and

- 1 Blank (without sample preparation).

Antlysit of Mtrcury

To analyze samples for mercury we group them by matrix in batches of 20 or less. Our
QC program is a minimum of 66% and consists of analyzing:

- each of the 20 customer samples in duplicate: - f*

- 3 Replicates; •

- 2 Replicate spikes;

- 2 Replicate independent reference standards:

- 10 Calibration standards (processed using the sample preparation method); and

- 2 Blanks.

Analysis of Pesticides. Herbicides and PCB's (EPA Method 608)

Pesticide, herbicide and PCS samples are grouped in batches-of 16 customer samples or less
according to the type of analysis to be performed. The OC program for each of these three
types of analyses is a minimum of 20% and consists of analyzing:

- i blank sample:

- 1 spiked blank sample;

- i replicate sample:

- 1 replicate spiked sample; and

- 1 blank QC sample for at least each 100 samples analyzed.

The GC instruments are tuned daily to meet performance criteria in Method 608. Because
Method 608 lacks data acceptance criteria, ETC has developed its own upper and lower
quality control nmits. When a test result fans outside the control limits, the test is
re-run.
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Analysis of Cyanides and Phenols

Cyanides and phenols are analyzed using a Technicon AutoAnaiyzer n GT.

- Absorbance of full scale standards must be within +/- 25% of nominal absorbance.

- Duplicate calibration standards at' four different concentrations are run with each
batch of customer samples.

- At least one inter sample standard is run for each 20 customer samples.

- Gam and carryover standards are analyzed at the end of each run.

Analysis of Total Organic Hallde (TOX)

- Blank reagent water must contain less than 5 ug/l of haiide (as chloride).

- Using a trichiorophenoi standard, the mean adsorption efficiency must be within +/-
15% of the standard value.

- Pure compound recoveries must average 100 + /-15% (standard deviation).

Analysis of 2.3.7.8-TCDD (Dioxin) by GC/MS (SIM)

- Each sample isdosed with a known quantity of 13Cj2-2.3,7.8-TCDD as internal
standard and 37CI4-TCDD as surogate standard, the action limits for surrogate ;•
standard results is +/- 4O% of the true value. Samples showing surrogate standare
results outside of these limits are reextracted and reanalyzed. '.

*

- A laboratory "method blank* is run along with each set of 24 or fewer samples. The
method blank is also dosed with the internal standard and surrogate standard.

- At least one per set of 24 samples is run in duplicate to determine intraiaboratory
precision.

- Qualitative Requirements. The following are met in order to confirm the presence of
native 2.3.7.8-TCDD:

a. isomer specificity must be demonstrated initially and verified once per 8-hour
work shift. The verification consists of injecting a mixture containing TCDD isomers
which elute close to 2.3.7.8-TCDD. The 2.3.7.8-TCDD must be separated from
interfering isomers. with no more than 25% valley relative to the 2.3.7.8-TCDD peak.

b. The 320/322 ratio is within the range of 0.67 to 0.87.

c. ions 320. 322. and 257 are ail present and maximize together the signal to mean
noise ratio must be 2.5 to 1 or better for all 3 ions.

d. The retention time is equal (within 3 seconds) the retention time for the
isotopicaiiy labeled 2,3.7.8-TCDD.

e. At least one of the positives can be confirmed by obtaining partial scan spectra
from mass 150 to mass 350. The partial scan guidelines are as follows:

. the 320/324 ratio should be 1.58 +/- 0.16

. the 257/259 ratio should be 1.03 +/- 0.10

. the 194/196 ratio should be 1.54 +/- 0.15

- One sample is spiked with native 2.3,7.8-TCDD at a level of 1.0 PP8 (for son) for each
set of 24 or fewer samples.
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019H4 in cases where no native 2,3,7.8-TCDD is detected, the actual detection limit is
estimated and reported based on a signal to noise ratio of 2.5 to 1 at ions 320 and
322.

For each sample, the internal standard is present with at least a 10 to 1 signal to noise
ratio for both mass 332 and mass 334. Also, the internal standard 332/334 ratio must
be within the range of 0.67 to O.Q7.

Chaln-of-Custody

The chain-of-custody procedure is part of our quality assurance protocol. We believe our
chain-of-custody record fully complies with the legal requirements of federal, state and local
government agencies and of the courts of law. The record covers:

- labeling of sample bottles, packing the Sample Shuttle and transferring the Shuttle
under seal to the custody of a shipper;

- outgoing shipping manifests;

- the chain-of-custody form completed by the person(s) breaking the Shuttle seal.
taking the sample, reseating the Shuttle and transferring custody to a shipper;

- incoming shipping manifests;

- breaking the Shuttle's reseat;

- storing each labeled sample bottle in a secured area;

- disposition of each sample to an analyst or technician; and
o

- the use of the sample in each bottle in a testing procedure appropriate to the intended
purpose of the sample.

The record shows for each link in this process:

- the person with custody; and

- the time and date each person accepted or relinquished custody.
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Appendix A

Mass Spectral Data
for

Quantitated Compounds

D A total ion ct-.fomatogram for each sample analysed by a GC-'MS
instrument.

2) A mass spectrum and a reference spectrum for each priority
pollutant compound detected in the sample.
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Appendix B

Mass Spectral Data
for

Calibration Compounds

if the sample analysis included the determination of purgeabie
organic compounds then a mass spectrum for
"4-bromofiuorobenzene (BFB) is included. This data was used in
the instrument calibration protocol on the day of analysis.

if the sample analysis included the determination of
non-purgeabie organic compounds then a mass spectrum for
decafiucrotnphenyiphosphine (DFTPP) is included. This data was
used m the instrument calibration protocol on the day of analysis.

K-27



a

b> •

•?-...?.

V

ce-

U.M

e> 9 w <9 cp w
•"'... .T; . . . /. 1 . . i . . . .T.

^& 1^5 ^5
•f< u> «r

/'-

•t _

*„

•IS

.
-HOB

A 6
N —

- f

J<-28



• File: >f.3066 Sran t= 95 R*»tn . ti«s: 6.17

™ n/7. Int. «/7 Int. n/?. Int. n/7. Int

1 21.90 .66 4H.OO 1.27 62.10 3.71 112.05 .66
26.10 1.37 49.10 4 90 67. .10 2.46 B.V15 .66
27.20 7.62 50.10 21.70 67.10. .23 84 . 15 .08

. 28.1.0 11.94 51.00 6 73 6B.30 9 17 86 05 23
• 29.00 14.71 54.20 1.50 69.10 9.22 R7.1.5 4.01
• 3 0 . 0 0 .81 55.10 84 72.7-0 1.47 80.05 3.51

31.10 17.45 56.00 2. OB 73 10 3 . 5B 92.05 1.93

1 33.00 14.84 57.10 3.33 74.10 14. 2B 93.05 4.14
37.10 6.94 58.10 71 75 .SO 48.55 94.05 10.5?
38.10 6.02 5P..BQ .84 75.90 4 .07 95.05 100.00

— 39.00 2.79 59.30 1.30 78.05 .94 96.05 8 .00
• 44 00 7.65 59.60 89 78.95 3.13 97.15 .33
• 45.10 .97 60.00 .81 79.95 .97 103.95 1.42

47.10 2 .01 61.10 5.67 81.15 1.40

1

1
1 I"'"''

1

1

1

1

1

1

1

1

1

• :K-29 •

n/r. Tnt

106.15 1.02
111.05 . F)9
118.95 1.27
128.85 .51
130.95 .8«?
133. IS .37,
134.25 .94
140 9'. 1.4?
149.05 .SB
174. OS 75.05
175 .05 5 . 77
176. OS 74 S7
176.95 5.18

«



- r

•K-30



>E3itO 040722,:: rmn.TOf ° NG DFTPP
374 SUB NRM "• VV^A .

019119

Pile- >E3iiO Scan * w/-i nevn. line: 9.06

«/2 Int. «/z Int. n/z Int. n/z Int. n/z Int.

50.00
51.00
51.95
56.05
57.05
60.95
62.15
65.15
67.00
69.00
70.30
73.10
74.00
75.00
76.10
77.00
78.00
79.00
79.60
30 -9C
•82'. 15 '
*2 .'̂ "j
83.75
S'l.iS

AL,,3

18.03
59.25
3.83
3.16
4.73
3.12
3.12
2.45
2.49

70.61
.24
.43
5.36

11.77
4.34

47.34
5.44
•3.29
.75

6 . -?3
2.29
2.37
1.89
2 . 27
Move

88
91.
93
94.
97
99.
100
105.
107
108.
110
111.
113
114.
116
117.
117
119.
127
12C.
129
13C.
131,
134-.

.35
45
.05
95
.90
00
.90
20
.00
00
.00
05
.15
45
.15
35
.75
Q5
.00
10
.00
00
30
40

cursor ,

1.97
2.17
6.86
.20
4.54
5.05
3.63
2.72
16.73
3.20
32.54
4.85
2.49
1.73
2.92
8.72
2.33
2.29
50.22
4.50
21.78
3.51
1.97
1 .39

134.80
137.30
141.05
142.15
147.95
151.35
153.05
154.70
155.00
156.10
163.70
165.20
167.00
168.00
171.35
174.75
176.05
179.05
180.85
185.30
106.00
187.00
18C.6U
196.10

ther press carr

2.84
. 2.01
3.75
2.52
3.43
2.01
2.45
2.29
2.25
3.75
1.89
2.49
6.11
3.55
2.21
2.37
2.41
S.29
2.88
3.08
.11.87
4.69
1.89
4 . 65

198.05
198.85
204.05
205.15
206.05
206.85
216.10
217.00
221.00
222.40
223.70
225.10
227.00
240.75
244.10
245.30
245 ..70
247.00
250.00
255.00
256.00
257 . 75
259.25

100.00
5.92
4.46
5.29
20.20
2.80
2.45
4.89
6.71
i .93
10.81
4.46
6.00
2.09
11.01
2.13
2.25
2.29
2.01

46.04
8.09
3.94
2.37

273
274.
275
276.
293
294.
296
310.
321
322.
333
335.
350
352.
358
364.
372
387.
409
423.
441
442.
443

.10
00
.00
10
.25
95
.05
30
.15
95
.50
20
.55
05
.25
70
.10
65
.35
iO
.15
05
.05

3.31
3.37
21. 7C
4.54
2.13
1.S5
6 . Ci
2.09
2.25
3. CO
.20

2.17
2.0?
2.41
2. OS
2.21
2 . «C
i .QS
i .70
4.01,i f. c£
70.33
13.CG

iage return

K-31



Fi i« :-»34bo
•pk flb nit*

IOC

'348729,
198 **«

3
i J

-100

442 ^
•x. C

• t

If

•

K-32



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

019120

iTAB

.'£3466

F:;-: s:

.340720, G
NRM

Scan *: 49? Oe-:r:. - ;r,-.*:

•rrr

r,

- 3 -
• «3 -3 -i C ' -1 Q . ' Q

i -3 -3 . -? r -.-io
•3-3 •: er

T i • B -• -3 P

~ t ••?•• ir
•r*. -s= ar
.- — , A . . -

T .« • . • -. S

r- t

-•e

ier
or

n^
i ••»

• r

e -. ^ i
ere; n-?e

' .*"? 7"1"
K . .'3 •> 3T

»•» o c -^ 9 *.
t ,-, A -07.

. -0 ^14.
! ? ' ' "F .

T " ? ^ T O T

' '. ° * ? '- .

MIT

-.s.

I '"'
n

i ••

10

~cr

' IT*

A e
• R

-•92

.40

L . 2 6

21 41

1 3

: -. T • •;

ff • ! K

•• •*. i -, r

K-33



ENVIRONMENTAL
TESTING »na CERTIFICATION

Appendix C

Mass Spectral Data
for

Tentatively Identified Compounds

D F.or each tentatively identified compound a mass spectrum of the
detected compound, a reference mass spectrum for that
compound and a plot of the spectral differences are provided.
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TENTATIVELY IDENTIFIED ORGANIC COMPOUNDS

ACID FRACTION: NONE FOUND.

See Total Ion Chromatogram In Appendix A.

- f
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TENTATIVELY IDENTIFIED ORGANIC COMPOUNDS

BASE/NEUTRAL FRACTION: NONE FOUND.

Se« Total Ion Chromatogram in Appendix A.
•

- f
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Appendix

•

E

Chain -of Custody Forms

1) A field Chain-of-Custody form (CC1)
shipped by ETC shuttle.

is included for all samples - ri
2) An in-house sample Chain-of Custody form is included for the •

period the sample was in ETC's possession.

3) A subcontractor's Chain-of-Custody form is included for any
analytical work not performed within ETC's laboratory.

4) Any additional Chain-of-Custody material provided by a client or
by a client's sampling agent is also included.

I
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CHAIN OF CUSTODY FORM (CC1)

SHIP TO;

SAMPLE iO£NTiFiCATiON

lr1mJi-i7i

\ 0 \S \ l \S \g \ l

cr

* L i ' * -

ETC use ONLY

c:- e " '82
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11V risr/NG.»0cfArmcArioN

SAMPLE POINT INFORMATION FORM (CC2)
rt Itmpii fu_

FIELD MEASUREMENT DATA

Mr «• i
-_ ._ WttrfclM*

Mia (In «• «*• -xiWid) ftr ttw ttra inn-wh,- /w IWM .tiMttd.

taut
HM (OfS)

to irtloi- (fi) ——
C««« Tim. (2400-Mr C-Mk) •

11* r

• e
• D
, r
B
H

icla.s
UL

, i , l
. . . I

I £ l / i / i 0 i 3
REID TEST DATA

00 (MoA) 1

Ai7l ' '

1 !

2-4 •«

1 1 1

I 1

1 - 1 1 1 1 1 1

4tfi of

1 1 1 !
* Of QMf\jpflMte

Alt-UFT

THE FOLLOWING DATA IS FOR YOUR RECORDS ONLY

SAMPLING METHOD (eheoM ont)
-< )
••( )

KkU>_.(
T«W ( )

-( )

( )
( )
( )

PUMP ( )
sufMtmi-c «**.( )
SUCTON U»T MM» { )

SAMPLE TYPE (ehees* en«)

( ) ( )

(«-»»+.)

(*•*•)

F B^W

ETC Form CC2 6/1/82
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\TIQN

LABORATORY CHAIN-OF-CUSTODV CHRONICLE

ETC Sample Number(s) £9^40 IQ
Sample Preparation For:

Base/Neutral/PCB's & Pesticides

Acids

Metals

Others

Ot he r s

Ot he r s

Ot he r s

Analyst Date

-̂ -f

Sample Analysis For:

Base/Neutral/PCB's & Pesticides

Acids

VOA/Purgeables

Metals

Others

Other s

Others

Ot he r s

Analyst Date

Others.

Others.

nẐ Z T/t-i/n/̂ /"

Verified
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TESTING i/itf CERTIFICATION

Introduction
This report contains the analytical results on your water sample, WMW2 84/06/29. It is
designed to include comprehensive data from the entire analytical process in order to satisfy
the needs of various levels of review.

The results obtained from your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quality assurance data may
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as wen as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample and. where appropriate, the gas
chromatograms and mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology
section. All analytical procedures within our laboratory are performed within a strictly
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
of this report's Quantitative Results Tables. The format of each table vanes with the class
of analysis.

Priority Pollutant*

The priority pollutant compounds and elements are listed with their NPDES (National Pollution
Discharge Elimination System) numbers, and the Method Detection Limit (MOD published*in fre
Federal Register, December 3. 1979. When a compound or element is present below fts
published MDL it is reported as BMDL (Below Method Detection Limit). When a compound «r
element is not present at any detectable concentrations it is reported as ND (Not Detected).
Matrix spike and replicate analyses, where included, were performed on samples randomly
chosen within each quality assurance batch and are therefore not necessarily spikes and
replicates of this report's sample. Surrogate compound recovery data and instrument
calibration data are included in the Method Performance Data Tables.

Qutlitttivt Antlytit

The GC/MS identification of compounds which are not included in the normal compound list for
a given method is reported in a Qualitative Results Table. Each sample fraction is reported on
an individual Qualitative Results Table. Wherever possible these compounds are reported
with their molecular weight, empirical formula, and CAS number. The retention time and scan
number is also provided to match the spectra included in the report appendices.
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JUL 24. 19 £

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA "

Volatile Compounds - GC/MS Analysis Data (QR01)

E9441 RESOURCE ENGINEERING RES2880I M4J2 840629

ITC' SiBpJt M» . ; . . :• .••' ." . COTPW., F.CIIII, S*»te *l.t 0.1. Tta. £«Kt*

NPDES Compound
Number:!

IV Acrolein
2V Acrylonitrile
3V Benzene
4V bis(Chloromethyl)ether
5V Bromoform
6V Carbon tetrachloride
7V Chlorobenzene
8V Chlorodibromomethane
9V Chloroethane
10V 2-Chloroethylvinyl ether
11V Chloroform
12V Dichlorobromomethane
13V Dichlorodifluoromethane
14V 1.1-Dichloroethane
15V 1.2-Dichloroethane
16V 1.1 -Dichloroethylene
17V 1 ,2-Dichloropropane
18V cis-1 .3-Dichioropropylene
19V Ethylbenzene
20V Methyl bromide
21V Methyl chloride
22V Methylene chloride
23V 1.1.2.2-Tetrachloroethane
24V Tetrachloroethylene
25V Toluene
26V 1.2-Trant-dichloroethylene
27V 1.1.1-Trlchloroethane
28V 1.1. 2-Trichloroethane
29V Trlchloroethylene
30V Trichlorofluoromethane
31V Vinyl chloride

.. .. ftetultt

Sample.:.
Concen.::
M9/1 •-•:.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND

i

WSK?
100
100
10
10
10
10
10
10
10
10
10
10
10
10
1
0
0
0
0
0
10
10
10
10
10
10
10
10
10
10
10
10

..•:•:-: QC RepllcAta.v. ,. -. • . ' .
..-•i... •". -_•;_ ..

•̂•Tiriit-'-' •
?/-ni/lio-.

ND
ND
ND
ND
ND
ND
ND
1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
6
ND
1

ND
ND
2
ND
ND
ND
ND

•.-..:•.;/.•:::: :•-.-
i'Se''coiidNx: : ««/i .

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
1

ND
ND
ND
ND
ND
ND
ND
ND

i

...C.*<̂  1

QC Blank and Spiked Blank

Blank
.>:.0ata- vir
"~'ugfl?-f~-

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

BMDL
ND
ND
ND
ND
ND
ND

. Concea. •;•;••.•:
: Added
VlfUg/l-^

1600
160
36
0
36
36
36
36
36
36
36
36
0
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36

-**•*':•:
Reee*?

4.
77.
95

92
93
103
100
88
62
91
93
-97
98
87
92
85
99
122
89
58
77
85
86
87
93
109
113
89
84

7 • QC Mai rill Spike
.'.V ".' '. • . - . .

Untpiked
Sample:
US/1 i.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
4
ND
1

ND
ND
ND
ND
ND
ND
ND

Cone eft;
;, Added ...;:.

1600
160
36
0
36
36
36
36
36
36
36
36
0
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36

JP
Ru9v

H?(•/M,
C4pi
**3P

108
96
110
103
89
61
96
96
-

101
98
91
96
93
101
104
94
56
102
88
115
87
97
116
114
90
93
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TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Volatile Compounds - GC/MS Analysis Data (QR01)

Chain of Custody Data Required for ETC

E944I ;A RESOURCE ENGINEERING . • ' • • ' : • & RES2880I WMW2

ry Reports ..

.-;•" -..--. : .

fre <«•!• *..•;;,' ; '• - - • : C-...JT . .: • • • -'.•: ^ - >«mt, •'.' -,- . 1̂ ,1. P.i.t ̂ Sitf -.̂ i* *&%' •

, - .- :.;•,-: ..*..-
NPDES . Compound ; : "
Number . .;

trans- 1 . 3-Dichloropropylene
• IM oklil*t« (MM* MIMtlBI tl««.

Result*

Sample
Concen.

09/1

ND

i

MDL
ug/l .

10

QC Replicate

Fint
U9/1

ND

.Second
U9/1

ND

i

QC Blank and Spiked Blank

Blank
:. Data.

U9/1

ND

Concert.
Added

36

"... x •
Recev

90

JUL 24. 1984

: QC Matrix Spike

Unsplked
Sample
U9/1

ND

Concen.
Added
ug/l

36

X
Recow

90
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TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Acid Compounds - GC/MS Analysis Data (QR02) o

};;:.. ;•;•-">•*; •: Chain of Custody Data Required for ETC Data Management Summary Report* fo

E944ir RESOURCE ENG1«ERINQ ' RES2880I UHW2 840629

._(ieiae>j*^v-_;' CM™ir Facility •*•)!• feint o«i« TIM 'iSSJt*
/

NPDES Compound
Nunbtr

1A 2-Chlorophenol
2A 2.4-Diehlorophenol
3A 2.4-Dimethylphenol
4A 4.6-Dinitro-o-cresol
SA 2.4-Dinitrophenol
6A 2-Nitrophenol
7A 4-Nitrophenol
8A p-Chloro-m-cresol
9A Pentachlorophenol

IOA Phenol
1IA 2.4.6-Trlchlorophenol

• IM MMiMM •1IM* tMMtlM Itoll.

C MMMCl !•§ M» •• ••*!• MltU taurtel

MM* •»•

MM.

; Results.

Saeple
Concen.
.;;«9/l

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1WL
ug/1 .

25
25
25

250
25
;
;
;
t»
4
•

0
5
5
5
'5
15
15

QC Replicate.,;

First
U9/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

•' •-. ••':. .
Second
««/!..

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

. ,

QC Blank and Spiked. Blank
. . . / - • • . . •. .

.Blank ; :
:0ata :.••

•!!^««/I:^ '
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

:. Concert >-
/•: Added ;
-^U9/l--;^

150
SO

150
250
250
150
150
150
ISO
ISO
ISO

•UX:::. .

Recev

78
95
2.

88
110
78
71
67

106
77

101

OC Matrin Spike
• .•. • .-.

Unftplked
Sample ;

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Cbncen. :
Added

" v U9/1 ;..

150
ISO
150
250
250
ISO
ISO
ISO
150
150
ISO

X
Recov

57
53
0.

75
130

70
86
25c
86
45
76

01
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JUL 25. 1981
TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPOES
Number

""• "' f* MM*

:••;••..?:••

£9441 ; RESOURCE ENGINEERING ; RES2880I VJMW2 840629

. IK SiMplc Me. : Cowmy " - ! Facility S«*pl« Point O.U lta» 'iouci*

...... ' ":Yi..:...'
'.: • v '• '. • ! !•. '••:.". .
. • . . v .. ./•• ;
Q ••*••-. " -.--;„. •*
. '-' ' '. 't . .' : •..

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
SB Benzo
6B Benzo
7B Benzo
8B Benzo
9B Benzol

a) anthracene
alpyrene
b)f luoroanthene
ghilperylene
kit iuoranthene

IOB bis(2-Chloroethoxy)methane
IIB bis 2-Chloroethyl) ether
I2B bis 2-Chloroisopropyl)ether
13B bis 2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl ether
15B Butyl benzyl phthalate
I6B 2-Cnloronaphthalene
I7B 4-Chlorophenyl phenyl ether
18B Chrysene
19B Dibenzo(a.h)anthracene
20B 1 ,2-Dichlorobenzene
2IB 1 .3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3.3'-Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Dinitrotoluene
28B 2.6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 2-Diphenylhydrazine
3IB Fluoranthene

Result!

Sample
Concen..
U9/1 'I'

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

•'••.".•• MDL ••.':'•
v ug/1 .

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10to
10
10
10
10
10
10
10
10
10
10

OC Replicate .

First
ug/l

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
135
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Sic end :
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
44
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

• ND

QC Blank and. Spiked Blank

Blank .
•v Data >••;•

U9/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BHDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BHDL
ND
ND
ND
ND
ND

cencen .
: Added :
cug/l

100
100
100
100too
100
100
•
'

0
00
00
00
100
tootoo
100
100
too
100
0

100
100
100tootoo
100
100
100
100
100
100too

• •' x -•
ReeeV
. '•-:•:/-•

104
101
67
0.

133
128
160

124
65too
306c
103
65
110
80
105
102

33.
30.
33.
17.
6.

60
74
98
137
92
62

.. -: v^qc Mairiii Spike
"• ""••."•". • ...- . • •

llRtpiked
Sample
ug/1 v

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Coneen.
Added

L ug/1

105
105
105
105
105
105
105
0

105
105
105
105
105
105
105
105
105
105
0

105
105
105
105
105
105
105
105
105
105
105
105

X
ftecbv
~ . .

100
100
81
0.

126
133
153

114
87
246.
107.
230.
81
94
87
95
86

52.
45.
47.
21.
44.
12
80
88
100
117
90
90
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JUL 25. 1984

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QRO3) 0
5? "

,' "... . !• ; . ; Chain of Custody Data Required for ETC Data Management Summary Reports JT H*

E944I ; RESOURCE ENGINEERING RES2880I IMJ2 840629 . CP ^
. . • / . • . • .

ETC s«pi« ND ;••;;• • . . . - , <

• - ••••.,"

NPDES / '. • ;: ' r Compound.
Number '•:'

32B Fluorene
33B Hexachlorobenzene
34B Hexachlorobutadiene
35B Hexachlorocyclopentadiene
36B Hexachloroethane
37B Indeno(l ,2.3-c.d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-NitrosodiMthylamlne
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodlphenylamine
44B Phenanthrena
45B Pyrene
46B 1 ,2.4-Trichlorobenzene

. IH •MIlIM* HUM* MMtlBi l«ll.

EMpMf FKlllty tavla taint 0*1* TlM £tto5"* M

•.• .. -Results. ......'.

S«eple
Concen:""'
: ug/1 :..;

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

--W-Vi
Ufl/l .

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

. , OC Replicate .

• '>irstV:.
U9/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

. Setend
• • • ; . .ufl/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

i

OC Blank and .Spiked Blank

;'.; Data:.'.??
: ««/i .S

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concee ;•: :
Addtd :

..• i-Oi/l'-^"

100
100
100

0
100

0
100
100
100

0
100
100
100
100
100

>.. v . •

RteoW

95
107
14.

16.

83
44
83

74
127
81

108
209c

,/% OC Matrix Spike

Uiispiked
Sample

U0/1

ND
ND
ND
ND

.ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

.Coiicen.:
Added

V uo/1

105
105
105

0
105

0
105
105
105

0
105
105
105
105
105

X
Recow

94 '
87
43.

32.

88
54

198

77
129
83
96

197.
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Tentatively Id

Compound

1 3-broaw -eyclehcxenc

"• "••.<*„• ' • ' - .

. . . . . . . . . . . . . . ..v?:...s. ........

'•..'..""

' .'. .-.:,:>v- .

. . v. . ..y... -.vy ••...•JH-^VV-WV..-.

• . -... -,.f.v,;v-

July 27. 1904

TABLE 1: QUALITATIVE RESULTS

entitled Organic Compounds - GC/MS Analysis Data - Acid Fraction (QRO7)

CAa/n of Cuttody Oaf a ftwr/ratf tar £rc Otra Ufnigtmint Summtry Rtportt . .. .

E9441 RESOURCE ENGINEERING RES2880I WMU2 840629 :

Etc SBupU MB; Conoiny r«ciltly iMplt Point ' Dm Tkw Noun

WBM •' •' . " •"• " '.

::::v • .-

• . v :^*/.""':.y

. •,

"."" ' / .

. }y •--.,.- ;, ,v.

..:•;_•• • • : • • • • ;.:v.:..., yy

.. :• •••••; :::••. •'.

. ...... . , . ......... ......

I

Data

Scan
Number

--247 ;••
:':'":••' •' • ••'.'••'•':

,:,;-.-:,.,v

:^f.;V=tK-

vl v ! " • ' •

Rctantien
Tim
(Mln)

; 9.98

• • ••.?•:<•-/ •:':.:•:

.,̂ :,.:.̂
• .. .•••. , "••••.'

• : • • - . . • - . • • • . : • •

"̂ '::jj:"-

..;;:.-::¥.vv:r:v.

M.W.

159.9

'.""""' " -V1"1" "••'

'•" ""•'. .".""v"".:""

i . i ' ' ' " , ' ' '

•••&:--??•&

: •:•»",•;••.• •;••••:.•• •

• . i

Identlflar*

CAS
Nu«b«r

1521513

. •,.,:• y.;.y. ;.;.- .;..

;- ::v." &.:•.:;-::•"

• rar*-':.'

;^.^y-y...-^.. •

*

Eaftirical
Formula

•.••;:;•. ::;•:::"••; ;>v.ss:

r :^:S i;-

• ' : ? t;:;:r

.,. ,̂r,.

EftimaUd
Conctn «

Ufl/1

• .'.' .;.' ...;.."...'.• ,. ." • ....

:'™.'".\. •'••'•"'•>"" '•'

•'•:";•' '.'?':'•"'•":• • \

......... .:.,..- •

7C
I

00



EMVIftOMAfEMTAl

, > July 27. f984

TABLE 1: QUALITATIVE RESULTS

Tentatively Identlfled Organic Compounds - GC/MS Analysis Data - Base/Neutral Fr

.::-:' it" Ona/n of Cutrotfy Oara ftw/ratf for ETC Oara Utntgimini Summary foportt ;

E944I RESOURCE ENGINEERING RES28801 \H12 840629

ETC S«vl« N». Coapmy rwilliy S«plt Point Dot* Ttaw Hoar*

; Compound Naaw

Nona Found

'.. .. *

• •;••• " ;•• •

" - "~ "

—

"*

Data

Scan
Number

--

-

»

i '

Rvtmtlon
Time
(MinJ M.U.

-•

i

.•: • ....•.*.**

Identifiers

CAS
Nunber

. . . '

• "• -.^ •-•" \S t "'•

Empirical
Ferawla..

-

t-

* 5

y

• • ••••• .. •• •• •

action (QRO8)
O '

-

_

„

'

V

.............. .

to
00

(O
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TABLE 1: QUANTITATIVE RESULTS

Conventional Analysis Data (OR 12)

. . .. Chain of Custody Data Required

E9441 RESOURCE ENGINEERING

tIC S«vlt •*. . : . " • • • ' ' 'C«i»«iy

/ RES28801 WMW2 840629

raclilty . . ••»!« Mt«« •': «*t« :.
• Clcpted
IIM Mouri

- '• y . : ; ;• -:.^.f ,'i. ;
*arM*ter •; ;: ;•-:.• >=£ ! ;

PH
Specific Conductance
Temperature

. •' ftClttitl • ; . • ' • .

Sa«ftie
Measure ;.

7.42
415
41.20

.-•>:-' MDL- -\ omi« of
. Heasure.

• td
urn/ CM
Deg. C

«. .«••

JUL 24. 1984

' • • • : . ' " • ' • " . ' ••••'•' •• ' ' - i ' / ; - . - ' - ^ - - ' . - ' :'• -V:; :.;-•-?.. . .

1 •

• ; • ' " ' - ' • k-J,? ::.v. -.'." -.;• v .• •
.:'•'. . ' , . . ' ' •

, • " . " ' • . .-' '

•

• ••-;•'••-•'• ';

01
o



TABLE 2: METHOD PERFORMANCE DATA

Surrogate Recovery -' GC/MS Data (QR2O)

. ' ',.: Ctimln ot Ctftforfy Dara fleai/lreo1 for CTC Data Mai>a0«m*nf Summary Aeportt .:::
: . -.j • :

HC ••*!• HB. "• •' • ' CoMpmy. '' ;/. "'. . tomty • •'_ lWl« l>al*« :^; Ort^f' ' tta»-.:.. Hour*

'• - • ;'•-. . ; • ' ? ' Compound

VOLATILC FRACTION

Bro»ochloro«ethahe

Flubrobentene
-.tv.;.>v-. •;, ; ™

.Jl.... ' .4-Oiehlorobotane

"I. Penta^luorbbontene

£thylbenzehe.d|0

ACID FRACTION

"' J Pentafluorophenol

BASE/NEUTRAL FRACTION

JJ 2-Fluorobiphenyi

Mitrobenzene.de
'V X • .

• Two Slcntfcrd 0«.w«wm »b«M« «»• M«.».

AfMMint .
Added

U0 . .

.200

.150

.150

.200

.ISO

150

80

80

80

80

80

iivvowry • ,

203**

fOS

102

10?

94

63

84

72

46***

104

i _.

Control LiMit* * - .

..:.-••,-: LOWOr ' . : -

b. -

'W •wjjfi}1— r~<

tJ -'
•»• r "V ?

--- 1 ̂  18 J,,̂

- -* '- AA *
JT -;-

•~" M ~,

* f T>

_"_^55 _„

: Upper

-

116*i ™^ ™ ,̂-̂ ^̂ ™» »

100

101
t.

.,„. 14J ..

•. . w*^ •
1

July 27, 1984

o
NO

ro

<
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ETC TiSTINQ »r>d CSWflCATION
I

TABLE 2: METHOD PERFORMANCE DATA

GC/MS Tuning Data - Bromofluorobenzene (BFB) for Volatlles Analysis (QR21)

July 24.1964

;: :: Cfta/n of Cvtrooy Data ffeou/reo' for ere Den Management Summary Aeportt

W44I ^H-"- :" ;
BIC S«vl* Mi. r«cillly Point D«U Tta* Hour*

01
ro

./«
50
75
95
96
173
174
175
176

177

Ion Abundance : •
•:•.. . •'• ' • Criteria . " •••::• ':

15-40X of Mass 95
30-60X of Mass 95
Base Peak. 100X relative abundance
5-9X of Mass 95
Less than IX of Miss 95
Greater than SOX of Mass 95
S-9X of nass 174
Greater than 95X but less than
101X of Mass 174
5-9X of nass 176

JtSS
t
101

4
7
i
7!

!

mce :
Peak)

i

\ '
\

1

1

i

Date: 840717
Run No: >C3051

SpectruM No: 99 .
Analyst: R. Albert



TSSTINO M* CCPTIFICATION

July 26.1984

TABLE 2: METHOD PERFORMANCE DATA

GC/MS Tuning Data - Decafluorotrlphenylphosplne (DFTPP) for Acids Analysis (QR22)

:.x~> Ofta/n of Ctftfooy Data fttoirireo* for ETC Data Management Summary Reports

' " ' - : - ' - '
itt >«cililjr . S«vl« *ot»» Oil* tta* Hour*

CO
o

01
03

m/i

51
68
70
127
197
198
199
275
365
441
442
443

• Ion Abundance)
:••"•::..- :\ '•:• Criteria

30-60X of iaats 198
Less than 2X of Mass 69
Less than 2X of Mass 69 •
40-60X of Mass 198
Less than IX of Mass 198
Base peak. IOOX relative abundance
5-9X of Mass 198
10-30X of Mass 198
Greater than IX of Mass 198
Less than MBSS 443
Greater than 40X of mass 198
17-23X of Mass 442

... . • :.-::.•' .'•..-.'•' . . "'

.--- .-••• •••• •.••: •• • •.•: •• • •:.

• Abundi
(X Base

59
<2

50
<|
100
6
22

12

Q

Peak)
cr:

Date: 840722
Run No: >E3H8

SpectniM No: *374 -155
Analyst: T. Rusowici



reSTINO and CERTIFICATION

July 26.1904

TABLE 2: METHOD PERFORMANCE DATA

GC/MS Tuning Data - Decafluorotrlphenylphosplne (DFTPP) for Base/Neutrals Analysis (QR23)

Cna/A of Cuttody Dara AeouJretf for ETC Data Mtntg»m»nt Summary Aeporf*

E944I

flC S«*»lt IOTP!* Point : 0*l« TlM Hour*

01

•/Z

SI
68
70
127
197
198
199
275
365
441
442
443

• ..•:." Ion Abundance :. .
Criteria

30-60X Of MSI 198 ; v:r : •
Less than 2% of Mass 69
Lets than 2X of MISS 69 •: :•
40-60X of MSS 198
Less than IX of MSS 196
Base peak. IOOX relative abundance
5-9X of MSS 198
IO-30X of MSS 198
Greater than Ik of MSS 198 ..;:;;:.
Less than MSS 443
Greater than 40X of MSS 198 .:: ;
17-23X of MSS 442........ ...,.,,..,.,,

• ̂,v,,;,,,.,,; .....r.v/ .;; ... .,,,:: ;.. ..,;... ;-y..̂ ~

. Abundance
(X Base Peak)

:••:• •"•:86. •>;»:«:*
<2

"•>:•.: «2 ^M-

S3•..*•:•;:-::/•-• 't|.:> ;:;.:;K̂

too•^•••••. j m&
21

..:.::••"*•" ' 2'. >:':V.::>':î
12

••••: •••.••-• 83 • •"'"•••-..'"
17

" *''* .'•' "•:-.-.'• ." • 'ff'f •'."'• .?

^^rv;J«:v

Date: 840720
Run No: G3466

Spectrun No: 489 •
Analyst: K. Bonaparti

,-••1 •
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019131 OOC40fifethodology
for

GC/MS Analysis of Priority Pollutant Compounds
The methods employed in the GC/MS analysis for priority pollutants are established EPA
methods. Rigid compliance with the instrument parameters and performance criteria of the
published methods was achieved. In some cases, the precise amounts of sample used and the
sample handling procedures vary with the complexity of the sample matrix. Qualitative
identification of the priority pollutants was performed using the relative retention times, the
relative abundance of three characteristic ions and the abundance ratios. The entire mass
spectrum was reviewed to confirm each identification. Quantitative analysis of detected
compounds was performed by using a response factor generated by a major characteristic
ion of the specific compound and an internal standard.

Compounds, in addition to those on the priority pollutant list, were identified through a
computer-aided search of the NBS-EPA spectra library. After review the identifications are
included in a separate tabulation and labelled 'tentatively identified'.

Vo/tr//* Priority PolMtnt Compowntft

For the analysis of Volatile priority pollutants. EPA Method 624 (Federal Register. December
3.1979: page 69532) was used. The method can be summarized as follows: Helium is bubbled
through a 5 ml water sample contained in a specially designed purging chamber at ambient
temperature. The purgeabie volatile organic compounds are transferred from the aqueous
phase to the vapor phase. The vapor is swept through a sorbent column where the organic
components are trapped. After the purge cycle is complete, the sorbent column is heated and
backfiushed with helium to desorb the organic purgeabies onto a gas chromatographic column.
The gas chromatograph is temperature programmed to separate the purgeabie mixture. Tbe
separated purgeabie components are then identified and quantitated using a computerize
mass spectrometer. «

•

Ada. §»»o/N9utr»l •/»* Potticiao Priority Poilutint Compountft

For the analysis of the Acid. Base/Neutral and Pesticide priority pollutants in an aqueous
liquid matrix. EPA Method 625 (Federal Register. December 3. 1979; page 69540) was used.
The method can be summarized as follows: A measured volume of sample, approximately 1 liter.
Is adjusted to a pH greater than 11 and extracted with methylene chloride. The pH of the
sample is adjusted to a value less than 2 and extracted with an aliquot of fresh methylene
chloride. A separatory funnel or continuous extractor is used to perform the extractions.
The two extracts are dried and concentrated to a 1 ml final volume. Each extract is injected
into a GC/MS instrument specifically configured for the correct fraction.

K-55



ETC 'ENVIRONMENTAL
TESTING »na CERTIFICATION

Quality Assurance/Quality Control Procedures (QA/QC)

ETC bases its quality assurance protocols on the following government guidelines:

. "Handbook for Analytical Quality'Control in Water and Wastewater
Laboratories", EPA-600/4-79-019. March 1979;

. National Enforcement Investigation Center Policies, and Procedures manual;
EPA-330/9/79/OOt-R. October 1979;

. the recommended guidelines for EPA Methods 624 and 625. (Federal Register.
December 3.1979. pp. 69532-69559);

. 'Manual of Analytical Methods for the Analysis of Pesticides in Humans and
Environmental Samples.' EPA 600/8-80-038. June 1960; and

. 'Determination of 2.3.7.8-TCDD in Soil and Sediment* EPA, Region VII, Kansas
City. September 1963.

However, we have modified our protocols to provide a higher level of QA/QC than the guidelines
require. For example, we analyze a higher than required number of quality control samples anci
we pay especially careful attention to the certification of the "reference standard" compounos
we use in analysis. Below are listed the key QA/QC elements for the methods we used.

Analysis of Volatile Organic Compounds (EPA Method 624)

- Each batch of 13 samples consists of 9 customer samples (at maximum), one blank
- sample, one spiked blank, one spiked sample and one replicate sample. This amounts to a

30% quality control factor.

- Three surrogate compounds are added to each sample in the batch of 13.

- At least one blind quality control sample is introduced to the laboratory for analysis
for each hundred samples analyzed.

- Each GC/MS is checked and retuned. if necessary, every 6 hours to ensure that its
performance on bromofiuorobenzene (BFB) meets the EPA criteria.

- A calibration curve for quantttation is prepared using a mixture of Volatile Organic.
Priority Pollutant "standards" at a minimum of 3 different concentrations and using a
mixture of 3 internal standards at a constant concentration.

- The calibration curve is verified with a mixture of priority pollutant standards every 6
hours.

- Results are compared to the acceptance criteria given in Method 624; any that do not
meet the criteria are re-analyzed.

Analysis of Organic Compounds Extracted in Acid or Base/Neutral Solutions (EPA Method 625)

- Each batch of 20 samples consists of 16 customer samples (at maximum), one biank
sample, one spiked blank, one sample spiked with the priority pollutant standard mixture
and a duplicate customer sample. This amounts to a 20% quality control factor.

- Five surrogate compounds are added to each sample in the batch of 20.

- At least one blind quality control sample is introduced to the laboratory for analysts
for each hundred samples analyzed.

K-56
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Each GCrMs fs checKea and retuned. if necessary, every eight hours to ensure that its
performance on decafiuorotnphenyiphosphine (DFTPP) meets the EPA criteria.

A calibration curve for quantitation is prepared using a mixture of standards composed
of either the Organic Acid or Base/Neutral Extractabie Compounds at a minimum of 3
concentrations and using 2.2'-difluorobiphenyi as an internal standard.

The calibration curve is verified with a mixture of priority pollutant standards every
eight hours.

Results are compared to the acceptance criteria given in Method 625; any that do not
meet the criteria are re-analyzed.

Analysis of Metals

All S»mpl»t

- New standards are prepared for each batch of samples.

- Normal calibration is performed using a blank sample and four standards that have been
through the sample preparation procedure. A regression analysis is used to construct
the calibration curve.

- For each sample analysis that requires the use of the "method of additions* technique, a
three point calibration is performed using U.S EPA 'Methods for Chemical Analysis of
Water and wastes. 1979". Results are obtained using linear regression analysis. Any
results with a coefficient of correlation below 0.990 are considered erroneous. ~ •
necessitating raw data editing or sample re-analysis. '

*

- In constructing the normal calibration curves the lowest concentration levels we use
are values greater than or equal to 5 times the Instrumental Detection Limit ODD.

- All calibration standards are analyzed in duplicate, at a minimum.

- independent reference standards are used to check the accuracy of calibration
standards.

- A check standard is analyzed every ten samples to validate the normal calibration
curve.

Homogtntou* Stmplit (txetpt tor Mtrcury tntlytit)

Samples are analyzed in batches of 30 or less. For batches in which the sample matrices
are homogeneous, the OC program is a minimum of 42% and consists of analyzing:

- 3 Replicates;

- 2 Replicate spikes;

- 2 Replicate independent reference standards;

- 8 Calibration standards (processed using the sample preparation method);

- 2 Blanks (processed using the sample preparation method);

- 4 Calibration standards (without sample preparation); and

- 1 Blank (without sample preparation).
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Hittrogtntou* Samp/t» (txctpt for Mtrcurv inilytit)

Samples are analyzed in batches of 30 or less. For batches in which the sample matrices
° are heterogeneous, the OC program is a minimum of 65% and consists of analyzing:

- each of the 30 customer samples in duplicate;

- 4 Replicates;

- 4 Replicate spikes;

- 2 Replicate independent reference standards;

- 6 Calibration standards (processed using the sample preparation method):

- 2 Blanks (processed using the sample preparation method);

- 4 Calibration standards (without sample preparation); and

- 1 Blank (without sample preparation).

Antlyti* of Mtrcury

To analyze samples for mercury we group them by matrix in batches of 20 or less. Our
OC program is a minimum of 66% and consists of analyzing:

- each of the 20 customer samples in duplicate; " t
'

- 3 Replicates; ;

- - 2 Replicate spikes;

- 2 Replicate independent reference standards;

- 10 Calibration standards (processed using the sample preparation method); and

- 2 Blanks.

Analysis of Pesticides. Herbicides and PCB's (EPA Method 608)

Pesticide, herbicide and PCB samples are grouped in batches of 16 customer samples or less
according to the type of analysis to be performed. The OC program for each of these three
types of analyses is a minimum of 20% and consists of analyzing:

- 1 blank sample;

- 1 spiked blank sample;

- 1 replicate sample;

- 1 replicate spiked sample; and

- 1 blank OC sample for at least each 100 samples analyzed.

The GC instruments are tuned daily to meet performance criteria in Method 608. Because
Method 608 lacks data acceptance criteria. ETC has developed its own upper and lower
quality control limits. When a test result falls outside the control limits, the test is
re-run.
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Analysis of Cyanides and Phenols

Cyanides and phenols are analyzed using a Technicon Auto Analyzer II GT.

- Absorbance of full scale standards must be within +/- 25% of nominal absorbance.

- Duplicate calibration standards at four different concentrations are run with each
batch of customer samples.

- At least one intersampie standard Is run for each 20 customer samples.

- Gain and carryover standards are analyzed at the end of each run.

Analysts of Total Organic Hallde (TOXi

- Blank reagent water must contain less than 5 ug/i of halide (as chloride).

- Using a trichlorophenoi standard, the mean adsorption efficiency must be within +/-
15% of the standard value.

- Pure compound recoveries must average 100 +/-15% (standard deviation).

Analysis of 2.3.7.8-TCDD (Dioxln) by GC/MS (SIM)

sample isxlosed with a known quantity of 13Cj9~2.3.7,6-TCDD as internal
dard and a'p4-TCDD as surogate standard. The action limits for surrogate f

• Each!
standard,
standard results is +/- 40% of the true value. Samples showing surrogate sfandarb
results outside of these limits are reextracted and reanalyzed.

- A laboratory "method blank' is run along with each set of 24 or fewer samples. The
method blank is also dosed with the internal standard and surrrogate standard.

- At least one per set of 24 samples is run in duplicate to determine intralaboratory
precision.

- Qualitative Requirements. The following are met in order to confirm the presence of
native 2.3.7.8-TCDD:

a. isomer specificity must be demonstrated initially and verified once per 6-hour
work shift. The verification consists of injecting a mixture containing TCDD isomers
which elute close to 2.3.7.8-TCDD. The 2.3.7.8-TCDD must be separated from
interf erring isomers. with no more than 25% valley relative to the 2.3.7.8-TCDD peak.

b. The 320/322 ratio is within the range of 0.67 to 0.87.

c. Ions 320. 322. and 257 are all present and maximize together the signal to mean
noise ratio must be 2.5 to 1 or better for all 3 ions.

d. The retention time is equal (within 3 seconds) the retention time for the
isotopicatly labeled 2.3.7.8-TCDD.

e. At least one of the positives can be confirmed by obtaining partial scan spectra
from mass 150 to mass 350. The partial scan guidelines are as follows:

. the 320/324 ratio should be 1.58 +/- 0.16

. the 257/259 ratio should be 1.03 +/- 0.10

. the 194/196 ratio should be 1.54 +/- 0.15

- One sample is spiked with native 2.3.7,8-TCDD at a level of 1.0 PPB (for soil) for each
set of 24 or fewer samples.
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In cases where no native 2.3.7.8-TCDD is detected, the actual detection limit is
estimated and reported based on a signal to noise ratio of 2.5 to 1 at ions 320 and
322.

For each sample, the internal standard is present with at least a 10 to 1 signal to noise
ratio for both mass 332 and mass 334. Also, the internal standard 332/334 ratio must
be within the range of 0.67 to 0.87.

Chain-of-Custody

The chain-of-custody procedure is part of our quality assurance protocol. We believe our
chain-of-custody record fully complies with the legal requirements of federal, state and local
government agencies and of the courts of law. The record covers:

- labeling of sample bottles, packing the Sample Shuttle and transferring the Shuttle
under seal to the custody of a shipper;

.- outgoing shipping manifests;

- the chain-of-custody form completed by the person(s) breaking the Shuttle seal,
taking the sample, reseating the Shuttle and transferring custody to a shipper;

- incoming shipping manifests;

- breaking the Shuttle's reseat;

- storing each labeled sample bottle in a secured area; i
•

- disposition of each sample to an analyst or technician; and

- the use of the sample in each bottle in a testing procedure appropriate to the intended
purpose of the sample.

The record shows for each link in this process:

- the person with custody; and

- the time and date each person accepted or relinquished custody.
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Appendix A

Mass Spectral Data
for

Quantitated Compounds

1) A total ion chromatogram for each sample analysed by a GC/MS
-instrument.

2) A mass spectrum and a reference spectrum for each priority
pollutant compound detected in the sample.

- r
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Appendix B

Mass Spectral Data
for

Calibration Compounds
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a

1) if the sample analysis included the determination of purgeabie
organic compounds then a mass spectrum for
4-bromofiuorobenzene (BFB) is included. This data was used m
the instrument calibration protocol on the day of analysis.

2) if the sample analysis included the determination of
non-pur geaiNe organic compounds then a mass spectrum for
oecafiuorotriphenyiphosphme (DFTPP) is included. This data was
used m the instrument calibration protocol on the day of analysis.
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Appendix C

Mass Spectral Data
for

Tentatively Identified Compounds
•

- r

1) For each tentatively identified compound a mass spectrum of the
•detected compound, a reference mass spectrum for that
compound and a plot of the spectral differences are provided.
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TENTATIVELY IDENTIFIED ORGANIC COMPOUNDS

BASE/NEUTRAL FRACTION: NONE FOUND.

See Total Ion Chromatogram in Appendix A.

*
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Appendix E

Chain -of Custody Forms

1) A field Chain-of-Custody form (CC1). is included for all samples _ f
shipped by ETC shuttle. ;

2) An in-house sample Chain-of Custody form is included for the
period the sample was in ETC's possession.

3) A subcontractor's Chain-of-Custody form is included for any
analytical work not performed within ETC's laboratory.

4) Any additional Chain-of-Custody material provided by a client or
by a client's sampling agent is also included.
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CHAIN OF CUSTODY FORM (CC1)
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5g2£J=£OtV^ 5C-*P.t Bc^t ^OJC^VC"

L
'

CHA N O" C'JS

1.
•ytWM)

/
A>>»? f ^r

|T «^4

<3V .

nc USE ONLY

|MI|:
/
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019142

1

Tf STIN6 ••« CMriNC4TION

SAMPLE POINT INFORMATION FORM (CC2)

FIELD MEASUREMENT DATA

ON
•*»«*

(P2>-
£& (TO

m)
•«• (OW,

(«)
-Mr

' A

C

I
, t
> •
• M

MU (il »• WdU 9WMH) tar «« <

JCNM.

I I t I I

MOT

LL . . I ,
I 1 1

HELD TEST DATA

I ... I

iTr

TO

JLj i • 1
I . . .

I . . . I
1 — — 1 1 1 1 . 1

(MMMOS/Cte)

4» •* QyotfwDM'.t

I I I I I ! I
««> *r »Mfb»Jeau

THE FOLLOWING DATA IS FOR YOUR RECORDS ONLY

SAMPLING METHOD (eheett one)

wen ( )
VDNMCYOU )

ftf)

SAMPLE TYPE (chooM en«)

•*.* . A** . Au/uttA rl**r

If. J

ETC Forw CC2 6/1/82
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LABORATORY CHAIN-OF-CUSTODV CHRONICLE

I

I

I

I

ETC S«nol.

Sample Preparation For:
9

Base/Neutral/PCB's A Pesticides

Acids

Metals

Others

Others

Others

Qthori

Sample Analysis For:

Base/Neutral/PCB's A Pesticides

Acids

VOA/Purgeables

Metals

Others

Analyst Data

I

I

Analyst

Others.

Others.

Others.

Others.

Others.

Verified By.
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mr/* ENVIRONMENTAL ^

DATA MANAGEMENT SUMMARY REPORT *w' «, »••< *
(DM-1L) - All Parameters Present, Samples Linked by Order "" '

'• • • ':.-".•' ' ' .''V.'"-' .'•.'-.:';'".''" V. ' " ' '• • '.'.-'..
** ' • ' • ' 4t0M *B)Bft^M' "'v.t WV*".'Bp'••• •?r'*w ./..••.;..../.;._ Wt%MURCE ENGINEERING RES28881 St. ui-
;. aTC Sawp)e M»-f̂ : ̂ 'l- ••..:•:;•'••.-,• :!- •,.,;. Company Facility Sample Point Date

.
. .

Parameter* . ' */ntf»

1
PP Volatile Compounds

Benzene ug/1
Chlorodibromaawthane ug/
Chlorofora ug/
DichlorobroMMMthane ug/1
Methyl chloride ug/1
Methylene chloride ug/1

.I.l-Trichloroethana ug/1

I 'P Acid Compounds

'henol ug/1

>P Base/Neutral Compounds

bis(2-Ethylhexyl)phthalate ug/1
Butyl benzyl phthalate ug/1
Isophorone ug/1
1
Miscellaneous Parameters

Specific Conductance urn/ cm
Temperature Dog. C
pH std

• - "•;•..;.:.•.' ' ••- '"•.

R UPSTREAM
840628
E9434 •;

ND
ND
ND
ND
ND
ND
ND

ND

BMDL
ND
ND

501
31
8.24

i

L CLARK LAK
840628

N;E9435-.;/4-'

ND
ND
ND
ND
ND

BMDL
ND

ND

81
16
ND

518
32.5
8.81

Sample Point*. Sampling Pate*. ai>4 erp Sample. M0.'a '

M MW3 -:.;:
..... 84 8629 •:£'":
^:E9436\M-

ND
11
68
63
ND

BMDL
11

ND

•%
38

3158
39.1
6.9

t

WMM6
840629
£9437

ND
ND
ND
ND
ND

BMDL
ND

ND

BMDL
ND
ND

658
39.4

7.14

W MU16 ;̂ V
840629:::'fc
E9438:ip

ND
ND
ND
ND
ND

BMDL
ND

ND

BMDL
ND

BMDL

2648
37.3
6.77

I SECORNER
840628

"•I" .

'39E*4
ND
ND
ND

187800
•24008

ND

3558

ND
ND
77

-

WMJ7
848629
E9448

ND
ND
ND
ND
ND
ND
ND

ND

10
ND
ND

580
40.8

7.37

WMU2
840629
E9441

<4>
ND C)
ND >£>
ND L.k
ND £ ,
ND fy

BMDL
ND

ND

ND
ND
ND

415
41.2

7.42

Foolnolei: BMOt-Below Method Detection I Mut NO-Pereneter net detected •-••Pereaeter not toil



trw% ENVIRONMENTAL • ' •
C I w Tfsrwi

Parameter*

DATA MANAGEMENT SUMMARY REPORT
(DM-1L) - All Parameters Present, Samples Linked by Order

..... i Cfteiiief Custody Dafa flew/'retf rd/ ere Om ManageiMnf Summary fteport

SM«.I~ RESOURCE ENGINEERING O-^v' ;v "' ;; 'JIESaTW.̂ ™ !̂̂ ^
eTC5»»p/eWo. Cempeny r'ertWy >

'•;-';.--':.'U*.^?
PP Pesticide Compounds

PCB-1242 ufl/hfl

•••'••ta*.:'.:. '.'V f^.S

»oint DU9 1'

Augutt 3, 1964

Semole Pe/nu. SempM0g Oere*. end f TC 9a»f»fe Me'e V ^v • v

S SUI
840703
FOI20

160.000

S SW2
840703
F0121

1400

S SW3
840703
F0122

93200

i

B LSI
840703
F0123

4840

S LS2 :
84070J
F0124 ;

ND

.- .-.-X •!••• : .•-.'?"

.

^•y;̂ J':;;';

00
o

F«olnol«>: BMOL-6«lo. M*lhod Detection Lwxt ND»P*»ni«l*' «•« *«l»cUd •-••P«»««l«ro»« Imlad



CTf* ENVIRONMENTAL

Parameter*

DATA MANAGEMENT SUMMARY REPORT
(DM-1L) - All Parameters Present. Samples Linked by Order

• . ..: Cnafn of Ciftlotf y Oaf a ftoad'etf lot *rc Dale Management Summary *«POf*:

s*» eti«» RESOURCE ENGINEERING ;(; ; ;̂ RES2880I s~ a.u.
C7C Samp/e Me. . ; ' • • - . • • Company ''•- •;'"< : >. . ' "V^ •%: '•'.• fwility 99aijtl» Point Oafe

••• :. .:.:••;'•.•-.

' • :. ..v/:::;:̂ :

' ' ' '•' '•' :>••:?!
Unit* .

PP Volatile Compounds

Benzene
Chlorodibromomethane
Chloroform
Dichlorobronomethane
Methyl chloride
Methylene chloride

ug/
ug/
ug/
ug/
ug/
ug/

.1.1 -Tr ichloroethane ug/

I'P Acid Compounds

'henol ug/1

PP Base/Neutral Compounds
1
bls(2-Ethylhexyl)phthalate ug/1
Butyl benzyl phthalate ug/1
Isophorone
I

ug/1

Miscellaneous Parameters

Specific Conductance urn/ cm
Temperature
PH

Deg. C
std

c

^Augutt a. I98« »•
Page 2 ;

Sampl* fair*.. S,mpUr>g D*t*l.™t ETC 8*mpl*t*o; '

RDOUNSTRE4
840628
£9442 .".

ND
ND
ND
ND
ND

BK)L
ND

ND

BK)L
ND
ND

1100
32.6
8.23

MSD1
840703
E9443

-
"

-

.
•

.
•

i

'

„

,

-

ŝ
*O

*
^

Footnote*: BMOL-B«lov Method O«l«ction Lmf NO«P.r.Ml«r not d«UC<«« •-•-P»f»«tol»r not t».l»d



C I Is TESTING

Parameter*

DATA MANAGEMENT SUMMARY REPORT
(DM-1L) - All Parameters Present, Samples Linked by Order

Chun of Cuafotfy Oafa Required lor eTC Data Man »ary ffeport •. : ..•...•.-..•.•."• • : s • . .; ;:,•

s- a.i~ ' . RESOURCE ENGINEERING "' ,j - ' : • • ..-'V RES 2 7 506 ;-:- 4 ,¥<C j -" I - " Ota." ••!•• V^:6? '•
C7C Simple Mv. Company FwlHty ;: «amp/e Po//i» Dale ':^ :'.

. . . . ' . ; . • . ."•-.• /~-, .^. :<.-

•;•••.;':. '•-. unit* '":•

PP Pesticide Compounds

PCB-1242 ug/kg

Page f

. . - • • • ' • Sample Pofiita. SempMng Oafea. entf frC9amplaMo/f; ?:; :> : ' ) / :^ ;

S SWI
840703
FOI20

160000

i

S SW2
840703
FOI21 i

1400

5 SU3 :
840703
F0122/1

93200

i

• ...-.i.

B LSI
840703 •
F0123 :

4840

S LS2 .•'.•-.:.
;;840703,V;:

ND

^Jijks--/; •; ;•••••

•

•f.--^ •> i .;

00
10

Foolnoi**: BMDL-6»io. Method O*t*ction Limit ND-PaccMtw not d«t«t«d •-••P«r«««»« net «»»t«d



CT/* ENVIRONMENTAL . o
C f \*f TESTim

Parameter*

DATA MANAGEMENT SUMMARY REPORT *««•' •• "« ;2
(DM -1L) - All Parameters Present, Samples Linked by Order '* £

.; ;; . .. .-•,..,;, ciwi

'' SM .fteiw'- ''•:•• ^- »t<an-OTIWV ;.- . •• ;• HB<

(tope

PP Volatile Compounds

Benzene ug/1
ChlorodibroeKHMthane ug/1
Chloroforn ug/1
Dichlorobroiionethane ug/1
Methyl chloride ug/1
Me thv Una chloride ug/1

.1.1 -Tr ichloroethane ug/1

PP Acid Compounds

Phenol ug/1
PP Base/Neutral Compounds

bis(2-Ethylhexyl)phthalate ug/1
Butyl benzyl phthalate ug/1
Isophorone ug/1

Miscellaneous Parameters

Specific Conductance u«/c«
Temperature Deg. C
pH std

ii pf Cit af otfy para Jteoufretf fpt ETC Dale Management Summary fteperf :

JOURCE EN8INEER1NQ RES2880I a*. B.I«
:.;..>. : . Company FtcilHy 8amp/ePo/nf Oaf*

•' • " . • • • . • : '•• • . - : . . • Sample Point*. Sampling 0ate».amf «TC Sample Mo.'f :̂ ^V .̂.K;:--̂ ;;.,.::- ^ ;• •

R UPSTREAM
v;:840628>.

ND
ND
ND
ND
ND
ND
ND

ND

BMDL
ND
ND

501
31
8.24

•

L CLARK LA*
840628

ND
ND
ND
ND
ND

BMDL
ND

ND

81
16
ND

510
32.5
8.81

HI MW3 . -*^:
840629V
£9436

ND
11
60
63
ND

BMDL
11

ND

BMDL
ND
30

3150
39.1
6.9

i

....••4.

W MU6 -•••::
... 840629;:%.

ND
ND
ND
ND
ND

BMDL
ND

ND

BMDL
ND
ND

650
39.4

7.14

W-MUI6 ;'fe
•i 840629ft

ND
ND
ND
ND
ND

BMDL
ND

ND

BMDL
ND

BMDL

2640
37.3
6.77

I SECOMCR
840628 -
£9439

ND
ND
ND

187000
•24000

ND

3550

ND
ND
77

•:kB40629C

ND
ND
ND
ND
ND
ND
ND

ND

10
ND
ND

580
40.8

7.37

W MW2
840629
£944)

ND ^
ND C
ND C
ND :
ND

BMDL '
ND J

ND

ND
ND

, ND

415
41.2

7.42

?
3
0
^>
.̂
LI
i

FoolnoKi: BMOL»B«lo« Method D«Uclion LMH| NO»P*c*aMl«r net d«l*ct«d •-•-P Ui not Imlad



CT/* ENVIRONMENTAL

Parameter*

DATA MANAGEMENT SUMMARY REPORT
(DM-1L) - AH Parameters Present, Samples Linked by Order

Chtin of Ciffffotfy 0eU*«t RfQUiiftf fo/ CFC Ottt Mjmflgjmni Siffltin«ify ftmorf .• \- - . . ' . . . . - . ".' : •

SM M. •; -. ,,. RESOURCE ENGINEERING ' • :- :• -.:- " :--y IKSJIMI/̂ f̂ •'̂ • î*'̂ ^^; :'::t!
CTC S«»p/« W».: . Company . Facility ' : v : '.,' S»mp>« Pe/nf Oaie rj :

. - . • .!•-
: •• >'•'! • '.::

Unit*

PP Volatile Compounds

Benzene
Chlorodibromomethane
Chloroform
Dichlorobromomethane
Methyl chloride
Methvlene chloride

ug/
ug/1
ug/1
ug/1
ug/
ug/

I.I.I -Trichloroethane ug/
j
PP Acid Compounds

Phenol ug/1

PP Base/Neutral Compounds

bis(2-Ethylhexyl)phthalate ug/1
Butyl benzyl phthalate ug/1
Isophorone ug/1
1
Miscellaneous Parameters

Specific .Conductance urn/ cm
Temperature
PH

Deg. C
std

Augutt a, 1»»4
Page 2

Sample Po/iil». Sampling Darea. antf FTC Sampfe Ho.'9 •: :

R DOWNSTREA
840628
E9442

ND
ND
ND
ND
ND

BMDL
ND

ND

ND

1100
32.6
8.23

4S Dl
840703
£9443

.
-
-
-
-
-
-

.

•

_

-

• ••• -

t

\
.

" .... . .-.> ; ••

.. "• . v"-; ""•""•"-' '.

'.':'•• f::;».^".5'

•..v v -.-.• ' .'..

.^ .;-•/.';: '.'••.• ' , '••••••

:: .:i.^^;
:.r>- : • i';"v:0:?;.̂ '

8MOL-B«la» Method Detection LMU! NO-P»r«»«H( not d«l«e««d •-••P«r«n«<« not Uil«4
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Introduction
This report contains the analytical results on your water sample. W14 85/12/19. it is designed
to include comprehensive data from the entire analytical process in order to satisfy the needs
of various levels of review.

The results obtained from your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quality assurance data may
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample and. where appropriate, the gas
chromatograms and mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology
section. All analytical procedures within our laboratory are performed within a strictly
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
of this report's Quantitative Results Tables. The format of each table varies with the class
of analysis.

Priority Pollutintt

The priority pollutant compounds and elements are listed with their NPOES (National Pollution
Discharge Elimination System) numbers, and the Method Detection Limit (MOD published in the
Federal Register. When a compound or element is present below its published MpL it is
reported as BMDL (Below Method Detection Limit). When a compound or element is not
present at any detectable concentrations It is reported as NO (Not Detected). MDL's for
non-aqueous matrices are based on USEPA published MDL's but are adjusted as per sample
weight. Matrix spike and replicate analyses, where included, were performed on samples
randomly chosen within each quality assurance batch and are therefore not necessarily
spikes and replicates of this report's sample. Surrogate compound recovery data and
instrument calibration data are included in the Method Performance Data Tables.

K-87



ENVIRONMENTAL
TESTING am* CERTIFICATION

TABLE t: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Volatile Compounds - GC/MS Analysis Data (QR01)

DEC 30. 1985

Chain of Custody Data Required for ETC ry Reports

K8I77 RESOURCE ENGINEERING RES24400 W14 851219

ETC SMpl* No. C<x»p«ny F«cility SMplt taint 0*t« M«» "JKJ*

i i

Number Compound
flvwiciti •*•* ferttm*iiri iff •

IV Acrolein
2V Acrylonitrlle
3V Benzene

••••P mr« wurw*m v»*»

4V bis(Chloromethyl)ether
5V Bromoform
6V Carbon tetrachloride
7V Chlorobenzene
8V Chlorodibromomethane
9V Chloroethane
10V 2-Chloroethylvlnyl ether
11V Chloroform
12V Dichlorobromomethane
13V Dichlorodifluoromethane
14V 1 . l-Dichloroethane
15V 1.2-Dichloroethane
16V 1.1-Dichloroethylene
17V 1 . 2-Dichloropropane
18V cls-1 .3-Dichloropropylene
19V Ethylbenzene
20V Methyl bromide
21V Methyl chloride
22V Methvlene chloride
23V I.I. 2.2-Tetrachloroethane
24V Tetrachloroethylene
25V Toluene
26V 1 ,2-Tran*-dichloroethylene
27V I.l.l-Trlchloroethane
28V 1.1 ,2-Trlchloroethane
29V Trichloroethylene
30V Trichlorof luoromethane
31V Vinyl chloride
I 8V trans-l .3-Dichloropropylene

• ••<••«>•• «•'•>! Ir IW •>• wwi^lt •>!•» IM »>MM*I HUM* IM.

Retultt

Sample
Concen.
ug/1
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
5.20
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

i

HDL
ug/1
100
100
4.4
10
4.7
2.8
6.0
3.1
10
10
1.6
2.2
10
4.7
2.8
2.8
6.0
5.0
7.2
10
10
2.8
6.9
4.1
6.0
1.6
38
5.0
1.9

10
10
10

OC Replicate

Pint
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

3.60
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

3.80
ND
ND
ND
ND
ND
ND
ND
ND
ND

i ND
m

OC Blank and Spiked Blank

Blank
Data
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/1

800
80.0
18.0
0

18.0
18.0
18.0
18.0
18.0
18.0
IB.
18.
18.
18.
18.
18.
18.
18.
18.
18.
18.
18.
18.
18.
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0

X
Recov

82
97
92

89
94
96
92
91
0.

101
93
97
101
100
100
91
94
96
127
93
103
115
99
100
99
93
96
85
98
99
94

OC Mat r in Spike

Unspiked
Sample
Ufl/1

ND
ND
ND
ND
NOND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

4.00
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/1

800
80.0
18.0

0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18 0
18 0
18.0
18.0

X

99
107
105

96
99
101
103
108
0.

I l l
98
113
110
1 1 1
105
107
105
106
132..2

Tl8
109
106
108
104
100
91
104
118
97



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

DEC 29. I985

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery Water - GC/MS Data (OR 20)

rill?"' RESOURCE ENGINEERim RES24400 WI4 85121 0 f

£Tg $|MNf •*!» CMpM'ir. .. >«*ll«y -:: : : S*»lt P»I« ; 0*u ;il«« itoSrt

•
CovpiOMd

VOLATILE FRACTION

TolUMM-08

p-Bro»of luorobmimt

l.2-OichloroethMt-04

ACID FRACTION

Phenol -05

2-Fluorophmol

2,4, 6-Tr ibroaophenol

BASE/NEUTRAL FRACTION

Nltrobeni«n«-D5

2-Fluorobiphmyl

Terphenyl-DI4

• m IM CMIMI 1 Ml» '

• ' • f :: •.-.:.

•if* Iv,

.250

.250

.250

-

-

-

-

-

-

i

"""*"'

• X Recovery

99

103

113

-

-

-

-

-

-

Control Li«iti S :

.•:••.•' Lower .

86

85

77

15

23

10

41

44

33

Upper

•

119

121

120

103

121

130

120

119

128

g

a
Q

* -

t-
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TAftl E 2: ME I HOC) PERFORMANCE OAT A (Q^vi)

Uli.'MS Inninn Data - Hrnmn f I nnrnhanrana <HrH) for UnlatilMft Ana Ui* i *

'

Inn Ahnnrlanra
Criteria

X Relative Abundance
Ha*a Apprnpriata
Paak Peak Status

?li 1^-AflS nf ma** 9*5
/S *ll-(SHX nf ma.** V1*
95 Ba*a paak , ItJIiK relative abundance

173 La** than IX of ma*s 9«>
1 /A Kraatar than *>MX nf ma*.* V*»
175 5-VX of ma*.* 174
i .'A vs-iiut Of mass 1X4

177 5-9X of mass 176

19.07
4V. 114

100.00

19.117
4V. 114

100.00
/. 1 4
0.00

H4.4V
7.41

VV . nV

.72

Data: IVX?A/HS
Injaction Time: 19:13

Run Nn:
No : 101

Processor:
ur: Hatrh:

Samples:
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^ Methodology
for

GC/MS Analysis of Priority Pollutant Compounds
The methods employed in the GC/MS analysis for priority pollutants are established EPA
methods. Rigid compliance with the instrument parameters and performance criteria of the
published methods was achieved, in some cases, the precise amounts of sample used and the
sample handling procedures vary with the complexity of the sample matrix. Qualitative
identification of the priority pollutants was performed using the relative retention times, tr*
relative ac-rdance of three characteristic ions and the abundance ratios. The entire mass
spectrum was reviewed to confirm each identification. Quantitative analysis of detected
compounds was performed by using a response factor generated by a major characteristic
ion of the specific compound and an internal standard.

Compounds, in addition to those on the priority pollutant list, were identified through a
computer-aided search of the NBS-EPA spectra library. After review the identifications are
included m a separate tabulation aid labelled "tentatively identified".

vo/ar//* Priority Pollutant Compound

For the analysis of Volatile priority pollutants, EPA Method 624 was used. The method can be
summarized as follows: Helium is bubbled through a 5 ml water sample contained in a specially
designed purging chamber at ambient temperature. The purgeabie volatile organic compounds
are transferred from the aqueous phase to the vapor phase. The vapor is swept through a
sorbent column where the organic components are trapped. After the purge cycle is
complete, the sorbent column is heated and backftushed with helium to desorb the organic
purgeabies onto a gas chromatographic column. The gas chromatograph is temperature
programmed to separate the purgeabie mixture. The separated purgeabie components are
then identified and quantitated using a computerized mass spectrometer. - f

n, i/M mtt
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Summary of >
Quality Assurance/Quality Control Procedures (QA/QC)

ETC bases its quality assurance protocols on the following government guidelines:

. 'Handbook for Analytical Quality Control in Water and Wastewater
Laboratories'. EPA-600/4-79-019. March 1979;

. National Enforcement investigation Center Policies, and Procedures manual;
EPA-330/9/79/OOl-R. October 1979;

. the recommended guidelines for EPA Methods 624 and 625. (Federal Register.
December 3.1979; updated on October 26.1984);

. 'Manual of Analytical Methods for the Analysis of Pesticides in Humans and
Environmental Samples.' EPA 600/8-80-038. June 1980;

. 'Determination of 2,3.7.8-TCDD in Soil and Sediment' EPA, Region VII. Kansas
City. September 1983;

. Organic Analysis: Multi-media. Multi Concentration-IFB WA84-A267; and

. Dioxin Analysis:Soil/Sediment Matrix; Multi-Concentration; Selected ion
Monitoring with Jar Extration Procedure-lFB WA84-A002

However, we have modified our protocols to provide a higher level of QA/QC than the guidelines
require. For example, we analyze a higher than required number of quality control samples anol
we pay especially careful attention to the certification of the "reference standard' compounds
we use in analysis. Below are listed the key QA/QC elements for the methods we used. *

Analysis of Volatile Organic Compounds by Gas Chromatography/Mass Spectrometrv

- Each batch of 13 samples consists of 9 customer samples (at a maximun). one blank
sample, one spiked blank, one spiked sample and one replicate sample. This amounts to a
30% quality control factor.

- Three surrogate compounds are added to each sample in the batch of 13.

- A blind quality control sample is Introduced to the laboratory for analysis on a weekly
basis.

- Each GC/MS is checked and retuned, if necessary, at the beginning of each day to
ensure that its performance on bromofluorobenzene (BFB) meets the EPA criteria.

- A calibration curve for quantitation is prepared using a mixture of Volatile Organic
Priority Pollutant "standards" at a minimum of 3 different concentrations and using a
mixture of 3 internal standards at a constant concentration.

- The calibration curve is verified with a mixture of priority pollutant standards every
day. if the response factors vary greater than 25%. the instrument must be
recalibrated.

Analysis of Organic Compounds Extracted In Acid or Base/Neutral Solutions by Gas

- Each batch of 20 samples consists of 16 customer samples (at a maximum), one blank
sample, one spiked blank (for water matrices), one sample spiked with the priority
pollutant standard mixture and a duplicate customer sample. This amounts to a 20%
quality control factor.
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- Three sun . ,ate compounds are added to each sa. ie in the batch for Base/Neutral
analysis.

- Three surrogate compounds are added to each sample in the batch for Acid analysis.

- A blind quality control sample is introduced to the laboratory for analysis on a weekly
basis.

- Each QC/MS is checked and retuned. if necessary, at the beginning of each day to
ensure that its performance on decafluorotriphenyiphosphine (DFTPP) meets the EPA
criteria.

- A calibration curve for quantitation is prepared using a mixture of.standards composed
of either the Organic Acid or Base/Neutral Extractabie Compounds at a minimum of 3
concentrations and using five internal standards for quantitation.

Analysis of Metals

All S»mpt99

- New standards are prepared for each batch of samples.

- Normal calibration is performed using a blank sample and four standards that have
been through the sample preparation procedure. A regression analysis is used to
construct the calibration curve.

- All EP Toxicity samples and all samples determined by furnace atomic absorption are
calculated by the "method of additions'. . _ ".

- For each sample analysis that requires the use of the 'method of additions' technique,
a three point calibration is performed using U.S. EPA "Methods for Chemical Analysis of
Water and Wastes. 1979*. Results are obtained using linear regression analysis.' Any
regression with a coefficient of correlation below 0.990 is considered suspect,
necessitating review of calibration data or sample re-analysis.

- In constructing the normal calibration curves the lowest concentration levels we use
are values greater than or equal to 5 times the instrumental Detection Limit (IDL).

- All calibration standards are analyzed in duplicate, at a minimum.

- independent reference standards are used to check the accuracy of calibration
standards.

- A check standard is analyzed every ten samples to validate the normal calibration
curve.

- One customer sample out of every ten is analyzed in triplicate.

Homoiintou* tmto/«t f•«c«of for Mercury »n»lv9i»)

Samples art analyzed in batches of 30 or less. For batches in which the sample matrices
are homogeneous, the QC program is a minimum of 25% and consists of analyzing:

- 3 sets of triplicate analyses;

- 2 Replicate spikes;

- 1 independent reference standard;

- 4 Calibration standards (processed using the sample preparation method);

- 4 Calibration standards (without sample preparation); and

- 1 Reagent Blank.
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Samples are analyzed in batches of 30 or less. For batches in which the sample matrices
are heterogeneous, the OC program is a minimum of 35% and consists of analyzing:

- 3 sets of triplicate analyses;

- 2 Replicate spikes;

- 1 Replicate independent reference standards;

- 4 Calibration standards (processed using the sample preparation method);

- 1 Procedural Blank;

- 4 Calibration standards (without sample preparation); and

- 1 Reagent Blank.

Antlytit of Mtreury

To analyze samples for mercury we group them by matrix In batches of 30 or less. Our
QC program is a minimum of 30% and consists of analyzing:

- each of the 30 customer samples in duplicate;

- 3 sets of triplicate anaylses;

- 2 Replicate spikes; ~ f

- 2 Replicate independent reference standards; •

- - 10 Calibration standards (processed using the sample preparation method): and

- 2 Procedural Blanks.

Analysts of Pesticides. Herbicides and RGB's by Gas Chromatoqraphy

Pesticide, herbicide and PCS samples are grouped in batches of 16 customer samples or less
according to the type of analysis to be performed. The QC program for each of these three
types of analyses is a minimum of 20% and consists of analyzing:

- 1 procedural blank sample(a reagent blank is analyzed In the case of non-water
matrices);

- 1 spiked blank sample (the spiked blank is eliminated in the case of non-water
matrices);

- 1 replicate sample;

- 1 replicate spiked sample; and

- 1 known refernece QC sample for at least each 100 samples analyzed.

The instrument is calibrated each run with three standards, and checked every 10 samples.

Analysis of Cyanides. Phenols. Fluoride. Chloride. Nitrate and Nitrite

- All parameters are analyzed using a Technicon Autoanalyzer u GT.

- 3 calibration standards are analyzed at the beginning and end of each batch.
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- Each batcF^yt<FW4ampies) consists of anaiyzu L>ne blank, one soiked blank, one
duplicate ana spiked sample every 20 samples, and an EPA known reference sample.

Analysis ot Total Organic Carbon (TOO

TOC samples are-analyzed on a daily basis with the number of samples analyzed per day
dependent on the request for duplicate or quadruplicate analyses. The quality control program is
designed to maintain the appropriate amount of QC and consists of the following elements:

- Daily instrument calibration

- One blank

- Standard recalibration every 10 samples

- Spiked samples at a low and high level

- Every sample is run in duplicate at a minimum

Analysis of Total Organic HaHde (TOX)

- Blank reagent water for absolute carbon backround must contain less than 5 ug/i of
haiide (as chloride).

- Using a trichlorophenol standard, the mean adsorption efficiency must be within +/-
15% of the standard value.

- Calibration standards are run every 10 samples.

- Every sample is run in duplicate at a minimum. - r

Analysis of 2.3.7.8-TCOD (Dloxtn) by QC/MS (SIM)

- Each sample is dosed with a known quantity of 13Cj9-2,3.7,fi-TCOO as internal
standard and 37Cl4-TCDD as surogate standard. The action limits for surrogate
standard results is +/- 40% of the true value. Samples showing surrogate standard
results outside of these limits are reextracted and reanalyzed.

- Two laboratory "method blanks' are run along with each set of 24 or fewer samples.
The method blank is also dosed with the internal standard and surrogate standard.

- At least one per set of 24 samples is run In duplicate to determine intraiaboratory
precision.

- Qualitative Requirements. The following are met In order to confirm the presence of
native 2.3.7,8-TCDO:

a. laomer specificity must be demonstrated initially and verified once per 8-hour
work shift. The verification consists of injecting a mixture containing TCOD isomers
which etute close to 2.3.7.8-TCDD. The 2.3.7,8-TCDD must be separated from
interfering Isomers, with no more than 25% valley relative to the 2.3.7,8-TCDO peak.

b. The 320/322 ratio is within the range of 0.67 to 0.87.

c. Ions 320. 322, and 257 are all present and maximize together the signal to mean
noise ratio must be 2.5 to 1 or better for all 3 ions.

d. The retention time Is equal (within 3 seconds) the retention time for the
isotopicaliy labeled 2.3.7.8-TCDD.

e. At least one of the positives can be confirmed by obtaining partial scan spectra
from mass 150 to mass 350. The partial scan guidelines are as follows:

n* i/n m»
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. the 3I2/22J r. should be 1.5j +/- 0.16' .'

. the 257/259 ratio should be 1.03 +/- 0.10

. the 194/196 ratio should be 1.54 +/- 0.15

- One sample is spiked with native 2,3,7,8-TCDD at a level of 1.0 PPB (for soil) for each
set of 24 or fewer samples.

- In cases where no native 2,3,7,8-TCDD is detected, the actual detection limit is
estimated and reported based on a signal to noise ratio of 2.5 to 1 at ions 320 and
322.

- For each sample, the internal standard is present with at least a 10 to 1 signal to noise
ratio for both mass 332 and mass 334. Also, the internal standard 332/334 ratio must
be within the range of 0.67 to 0.67.

Subcontractor QA/QC

Each subcontractoer is required to maintain an appropriate level of quality control. To insure
this, each subcontractor is required to submit to ETC the quality control data for all analyses it
performs. This data is kept on file at ETC. in general, the amount of quality control required is
one duplicate sample with one spiked sample for every ten analyses.

Chain-of-Custody

•

The chain-of-custody procedure Is part of our quality assurance protocol. We believe our- I
cham-of-custody record fully complies with the legal requirements of federal, state end local •
government agencies and of the courts of law. The record covers: •

. - labeling of sample bottles, packing the Sample Shuttle and transferring the Shuttle
under seal to the custody of a shipper;

- outgoing shipping manifests;

- the chain-of-custody form completed by the person(s) breaking the Shuttle seal,
taking the sample, reseating the Shuttle and transferring custody to a shipper;

- incoming shipping manifests;

- breaking the Shuttle's reseat;

- storing each labeled sample bottle in a secured area;

- disposition of each sample to an analyst or technician; and

- the use of the sample in each bottle in a testing procedure appropriate to the intended
purpose of the sample.

The records show for each link in this process:

- the person with custody: and

- the time and date each person accepted or relinquished custody.
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Appendix A

Mass Spectral Data
for

Quantltated Compounds

1) A total ion chromatogram for each sample analyzed by a GC/MS
instrument.

2) A Quant, report used by the analyst to determine qualitative and
quantitative results of the compounds present.

3) A mass spectrum and a reference spectrum for each priority
pollutant compound detected in the sample.

r
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Appendix C1

GC/MS Subsidiary Data
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Appendix E

Chain-of Custody Forms

1) A field Chain-of-Custody form (CC1) is included for all samples
shipped by ETC shuttle. - r

«
2) An in-house sample Chain-of Custody form is included for all i

samples not shipped by ETC shuttle.

3)' Any additional Chain-of-Custody material provided by a client or
by a client's sampling agent is also included.

4) A subcontractor's Chain-of-Custody form is included for any
analytical work not performed within ETC's laboratory.

5) Analysis and Extraction Custody forms are included for the
period the sample was in ETC's possession.
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CHAIN OF CUSTOD FORM (CC1)
Seal No.

Date Sealeo 2-6-Q5 By:

Company:

Facility/Site:

Address: 3bgQ RICHMOND /WE.

. rr

Attn.:

Phone:

SAMPLE IDENTIFICATION

Facility: I I

Sample Point:

SOure* COM*
Win <wi Ouilaii
Son <Si

jOot«n«i Mmo« VOim OMCf*ii«iwi

' ' ' ! « ' ' IfrrlTlll/ lH 1 I I I I
U«»i« >OHII iO tun Mra tl*nT,m«' ' ' 'Tom IXOMO »0u't

(COi*>OO»'l«>

(Oi tMiomtMimtni ...It) SurtMtimwuiMiMfM. ...«
.|M) O«n«r«ien ̂ eini . . .<O> TiMtmcnl Facility ...... (T)

<Sy§. ...Id Olhtr
(U

SHUTTLE CONTENTS
•OTTLf

No
2

-,

Type
y

MM
40mL

Pmafv.
SOD.̂ ;a

.

AMALVftlfl^•••^Wfc • ̂ P^V

VOA
-

.

SAMPLER
PM,(VIM)

n/
Obtwatlem

.

•

LAB
Obt«nration«

¥^

- f »

•

-

CHAIN OF CUSTODY CHRONICLE

1.
Snuttit Opened

Signature:

Dal-:

Sealt:

Tim<:

intact:

I have recel
Name:

materials in good condition from the above person.
Signature:

Date: Time: Remarks:

3.
I have received these materials in good condition from the above person.
Name:

Date: Time:

Signature:

Remarks:

4 j Shuttle Sealed
I Signature:

Date: /-2,//>/&

Seal»:

ETC USE ONLY Opfeed By

Seal
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ETC iSanSSZJ'eumHGAlteii ETC JOB « „ . ff f ' ~? ?•

nri n DABAMETEtt fOOU frf^9\ Sample Point \\£ 1/iVi ' ' '

FIELD PROCEDURES

1 i 1 i i i 1 i 1 I 1 1 1 1 i 1 1 | i 1 I | 1 I I |

1
i | | | |

WM 1 0 "̂̂ «B

, 1
WMMOO? Soft/cX iumo"«« wwTwyOL^OMwa ''̂ aJlSJ018 •

SAMPLING METHOD: TE?FLO«O fiAicirT^ 3v~«u. UOUW'/WCT Assert

^^WF*w*W^W '̂ IWwie^ r*9Ww^W**W«* ^^»»P^PM*^» wmvF

Semoier Materiel 1 1 SIS ^S,,, <"~t-

TUw»g Metf«a« 1 1 tSSm eSSuE '̂1^ *t*r

SamDleComooslted | Y/N |
MMHwMMpMMNi

FIELD MEASUREMENTS

WeUEIfatfort(ft/'"fl) 1 L L L-I_LJ Well Depth (ft) 1 [H>
ptpt»«toQ'W^-'t»t'(ft) 1 1 1*3171/161 staple Depth (f^fLwfX**) L.L J
drogrdvi*t'5««-«««" (•••"•") 1 1 1 i i 1 i

9m<l 1 1 I IT* ?~, 1 I 1 I I I — | 1 1 1 1 1

VHl. 1 1 1 i™ ^ | I | | | | — | 1 1 1 I I

4*hl 1 1 1 lews, 4th 1 1 1 1 1 1 rT£ 1 M i l l

1 1 1 1 Ira 1 1 1 1 1 l*»
•MMMTMM) TMMM»

FIELD COMMENTS

M«M«h*rCamimanv

nth.i-

1
tl1

6

7"i' |6 1 / <§1
1 1 1 " *

1
:i!n •
M I L

, , ,-F

i

•
•

-
1

FILTERING: Use Chain of Custody (CC1) to Indicate which bottles were filtered

Sampler fc^H?^ /3//1/S Employer flfS t̂flUSf &V(>l**&

I certify that sampling procedures were in accordance with applicable EPA state and corporate
/ I / T A ^

i
*/*}& XA^C. 1

protocols.
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ABORATORY CHRONICLE: GC iS Department

SHiirr
FRACTION. Lj[
INSTRUMENT
TUNE FILE &

METHOD FILE .. 1/j!
ID FILE —ftw*
ANALYSES)

SUPERVISOR (ft
BATCH*'« Qtfvtif*.

PUAMINITUU

CURRENT
CMS STATUS

STANDARDS
UPDATED
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ETC ENVIRONMENTAL.
TESTING »nd CERTIFICATION

Introduction
This report contains the analytical results on your water sample. WMW6 84/06/29 17:30. it is
designed to include comprehensive data from the entire analytical process in order to satisfy
the needs of various levels of review.

The results obtained from your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quality assurance data may
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample and. where appropriate, the gas
chromatograms and mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology
section. All analytical procedures within our laboratory are performed within a strictly
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
of this report's Quantitative Results Tables. The format of each table vanes with the class
of analysis.

Priority Pollutims
9

The priority pollutant compounds and elements are listed with their NPDES (National Poflutfcn
Discharge Elimination System) numbers, and the Method Detection Limit (MOD published in the
Federal Register. December 3. 1979. When a compound or element is present below rts
published MDL it is reported as BMDL (Below Method Detection Limit). When a compound or
element is not present at any detectable concentrations it is reported as ND (Not Detected).
Matrix spike and replicate analyses, where included, were performed on samples randomly
chosen within each quality assurance batch and are therefore not necessarily spikes and
replicates of this report's sample. Surrogate compound recovery data and instrument
calibration data are included in the Method Performance Data Tables.

Qu»lit»tiv9 Antlytit

The GC/MS identification of compounds which are not included in the normal compound list for
a given method is reported in a Qualitative Results Table. Each sample fraction is reported on
an individual Qualitative Results Table. Wherever possible these compounds are reported
with their molecular weight, empirical formula, and CAS number. The retention time and scan
number is also provided to match the spectra included in the report appendices.
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ETC TESTING and CERTIFICATION '

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Volatile Compounds - GC/MS Analysis Data (QR01)

JUL 20. 1984

vO

.% •*-?.*&£ :S.<Chaei of Custody Data Required for ETC Data Management Summary Report*

E9437 1 RESOURCE ENGINEERING RES2880I VH/6 840629 1730
...-.• •• • .. .. — ...v." •

:%li«ifi&'inVV̂ .̂ ...̂ ::.bB̂  Facility •«?!• tol«t 0*te Itat Howl"

•

MPOES Compound r
Number

IV Acrolein
2V Acrylonitrile
3V Benzene
4V bis(Chloromethyl)ether
5V Bromoform
6V Carbon tetrachloride
7V Chlorobenzene
8V ChlorodlbronoMthane
9V Chloroethane
10V 2-Chloroethylvlnyl ether
11V Chloroform
12V Dichlorobromomethane
13V Dlchlorodifluorome thane
14V 1.1-Dichloroethane
15V 1.2-Dichloroethane
16V 1.1 -Dichloroethylene
17V 1.2-Dichloroprepane
18V cis-l.3-Diehloropropylene
19V Ethylbenzene
20V Methyl bromide
21V Methyl chloride
22V Methylene chloride
23V 1.1.2.2-Tetrachloroethane
24V Tetrachloroethylene
25V toluene
26V 1.2-Trans-dichloroethylene
27V 1.1.1-Trichloroethane
28V 1.1. 2-Trichloroethane
29V Trichloroethylene
30V Trichlorofluoromethane
31V Vinyl chloride

Results •

Sample,
Cone en. •
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BHDL
ND
ND
ND
ND
ND
ND
ND

BMDL
ND

•

..-.;•.-.' •:' . ...v: ,
••'••••••' "ie9L '•'•'•'••"
'.'.;:" ug/r-s •

100
100
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

•;.,:: OC Replicate

••••'••'•'••: .-.•-.•..-..-.•;.
"fffln\.:rl"

': .̂ug/l"V
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NDS

S
S

S
S

S

b Second *
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NDSSSSSSS!

ND
ND
ND
ND
ND
ND
ND
ND
NDi

OC. Blank and:; Spiked Blank

•Blank :s/••• Da t a" •'>>>-
.?:"«g/r::-v'

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

BHDLS
S

S
S

S
S

.•ceneeiK; ,:
•••-•' Added'-'---
/™!;!ig/l-i/-r

1600
160
36
0
36
36
36
36
36
36
36
36
0
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36

*'•• '•
:'lecov
.".. "\ '. ' "

96
53*
96
-97

100
95
99
97
78
88
98
-
96
94
93
96
97
95
108
97
56
91
96
83
99
97
95
96
96
100

Aj&|OC, Mai fin; Spike .;. -

Unspliked
: Sample.

ug/1 i

ND
ND
ND
ND
ND.
ND
ND
ND
ND
ND
ND
ND
ND
ND
NDSSSSSSS!

ND
ND
NDS

S
S

S
S

S

:Concen.
... Added --,
.:vug/l :

1600
160
36
0
36
36
36
36
36
36
36
36
0
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36 .
36

X
Recov

100
70.

Ill
-118

115
109
126
111
87
190
161

-I l l
110
98

111
108
109
115
107
74
115
108
103
110
112
111
107
112
114
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• * ;• •.".•' .

trans -1 ,3-Dichloropropylana
• IM MliMM MlkM IMMtlv ttall.

Retultt .

Sample
Concen.

Ufl/l

ND

tt«/l i

10

QC Replicate

• riS/{^
ND

"•'Seeeiid,'

ND

i

QC Blank and Spiked Blank

Blank
• Data

U0/I

ND

Added K

36

••Reeey

100
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J3/1* :<

ND

Concen.
.: Added

ug/1

36

X
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JUL 25. 198' O

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA °

Acid Compounds - GC/MS Analysis Data (QR02)

. .! . •:. :..4yv.,...:.; -..Chain of Custody Data Required for ETC Data Management Summary Reports 0 ••••.•••!•' -. ..:• .••:..•
' ' .' .•.•/.*. "'. V.. ".'.* .•"•"" • • * • . . . . " ,' f V. '.'.. '.V.'. '.. . ...

VKW3f 1 RESOURCE ENGINEERING > .Vi' 'fy RES28801 U-ttf 'J.̂ '̂̂ '̂}ĵ (.'̂ :f'-

NPDES '•; '• - Compound
Number ... .;

IA 2-Chlorophenol
2A 2.4-Dlchlorophenol
3A 2.4-Dinethylphenol
4A 4.6-Dinitro-o-cresol
5A 2.4-Dinitrophenol
6A 2-Nltrophenol
7A 4-Nltrophenol
8A p-Chloro-B-cretol
9A Pentachlorophenol

10A Phenol
11A 2.4.6-Trlchlorophenol

C MMwr M» <M 1* M«M m»*im ttuHtim*

•••.: Refill tt :

Saaple ;.
Concen.

Ufl/1

9
9
9
9
9
9
9
9
9
9
9

«9/l -
4

t
t

t

2!
2!

t

t

t

i

t

!5
5
5

iO
>0
5
!5
5
15
IS
(5

OC Replicate,:

••Wi

9
9
9
9
9
9
9
9
9
9
9

Second
Ufl/1

9
9
9
9
9
9
9
9
9
9
9

i

QC Blank and Spiked Blank

;• Blank :̂

:';u!/l;:f-'

9
9
9
9
9
9
9
9
9
9
9

Contort.
:,: :*d*«d.-': •

1

1
;
4

'
1

50
50
50
!50
50
50
50
SO
SO
50
50

Recbv

78
95
2.

88
110
78
71
67

106
77

101

QC Mail-in Spike

UntplkedS5J51*

9
9
9
9
9
9
9
9
9
9
9

Concen.
Added
Ufl/1

150
150
150
250
250
150
150
ISO
ISO
ISO
ISO

-

X .
Recbv>

C

8*
OC

130^
70
86
25.
86
45
76

5
)
)



JUL 25. 1984
TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

. '•• ' '. : Chain of Custody Data Required for ETC Data Management Summary Reports . . .• • ' '

E9437 RESOURCE ENGINEERING > RES2880I VJMU6 840629 1730

ftC Saivli Mi>. .. . . Cow*•y ':• • : . • . Ficility :. -.'•'..'•' 3«npl« Point';':.: 0«t« • Tin* ' Hours

•.•:
;••.' • .•'-'• •'• '.. •": ••/"•

• ._ ; Compound • •.*• ••:••?.';.

IB Acenaphthene
2B Acenaphthyleno
3B Anthracene
4B Benzidine
5B Benzo
6B Benzo
7B Benzo
8B Benzo
9B Benzo

alanthracene
aipyrene
b)f luoroanthene
ghilperylene
k)f iuoranthene

10B bis 2-Chloroethoxy)methane
I IB bis 2-Chloroethyl) ether
I2B bis 2-Chlorolsopropyl)ether
13B bis 2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl ether
I5B Butyl benzyl phthalate
16B 2-Chloronaphthalene
17B 4-Chlorophenyl phenyl ether
I8B Chrysene
I9B Dibenzo(a.h)anthracene
20B 1 ,2-Dichlorobenzene
21B 1 . 3-Dichlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3.3'-Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Dinitrotoluene
28B 2.6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 .2-Diphenylhydrazine
3IB Fluoranthene

Results

Sample...
Concen.

ug/l

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

: MDI
ug/l .

10
0
0
0
0
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

QC Replicate

First
ug/l

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
135
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/l

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
44
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
.ND

QC Blank, and Spiked Blank

Blank:
••• Data -•:•••
: ug/i >

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND

Conceit . .
.•• Added
'?• ug/l -:.

100
100
100
100
100too
100
0

100
100
100
100
100
100
100
100
100
100
0

100
100
100
100too
100
100
100
100
100
100
100

' x ••.
ReeoV:

104
101
67
0.

133
128
160
-124
65
100
306c
103
65
110
80
105
102

33.
30.
33.
17.
6.
1

60
74
98
137
92
62

: ..•:..-. QC Mat tin Spike

Unspiked
Sample
ug/l

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/l

105
105
105
105
105
105
105
0

105
105
105
105
105
105
105
105
105
105
0

105
105
105
105
105
105
105
105
105
105
105
105

X
Recov

100
100
81
0.

126
133
153

- .
114
87
246.
107.
230.
81
94
87
95
86

52.
45.
47.
21.
44.
12
80
88
100
117
90
90



ENVIRONMENTAL
TESTING Mil CERTIFICATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

JUL 25. 1984

o
l-»
<&

....,:,::V •.:•;•;;-. it̂ Chakt of Custody Data Required for ETC Data Management Summary Reports;̂  --^yf: •..,;':;,:,.
• . ;".,', '•' '•".• ' ."""v.v! •" * • ' . . ' • . ••". • • •"• •. :.-••:.-:•• ^^^:\=; •:"•'•'•

:] E94J7 1; RESOURCE ENGINEERING :/ ':• •'• } :̂l :•/ RES28801 - : WH* 840629 ri>30': -0&-: :-
•'• • ••• ... ** ::'•: • • .•

. C1C SMP!C M..: ; '. •. •'. GMM
«" ' . '.

.. . .. ••• ::• .•:••":..' '-.-•:•.•:••• • • : .. ..- .; ..;:.• ••.-.•_ .. •>..
»» ... • • - . . • : • . . : : > - : , r îllly • "^ >««lt Hi** ..... Oil.

•. '::••'••;•:.:•:.. .••.ti«yM« ;
•'i/-.ll"»' ;_*••»•

• • • :• :•/•:• • • • • • •:.': j- -5 1- ••-:•-.-: :•>-*'•'
•! X "•!••" "•"•" / ""• ".'' ff.'. .'.v Iv'II-v"- jv.S''

• .. v -v. . ••• ". •. ,-..v *..•..•.-.• •..•.-.•.••.
NPOES ' •• Coiapotmd ~s«/?y- :&?
Number . •.. : .: .;.•••' ̂ -l. -.-.. . -:.vv..."y :<;;" -:ir

•'/! •".'• I:!/ !.•.' •'•' .y. •. • .•'•'•. •.'•; '•
.I.-....'.. . '."'... ': •' : ':". '.-.':.

32B Fluorene
33B Hexachlorobenzene
34B Hexaehlorobutadiene
35B Hexachlorocyclopentadicne
36B Hexachloroethane
37B Indeno(1.2.3-c.d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41B N-NitrosodiMthylanlne
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylanine
44B Phenanthrene
45B Pyrene
46B 1.2.4-Triehlorobenzene

. tM ••MitfM M<M< MtWIlM it'll.

. iMMrr mnmttt Iw «ta| tM tomnl «M*« IO.

. IKW*>? •»!«•<• *• M ••«>• Mfll iMntltwcl.

Remit • ;

SMple
Conceit.

«9/l

ND
ND
ND
ND
NDS

S
S

S
S

S
S

S
S

S

•

... ;

i«/l .

10

10
10
to
10
10
10
10
10

QC Replicate .:

.- ; . .- . :;..,.
Firtt '••
«a/i .:.'••

ND
NO
ND
ND
NDS

S
S

S
S

S
S

S
S

S

" !-. .. .- '•.' .
Second

M9/1

ND
ND
ND
ND
NDS

S
S

S
S

S
S

S
S

S

. ' r

QC Blank and Spiked Blank

:.' Blank-:,-
••'••• 'Data '•-'?•

• 11. y 9/1 ••••?:;•

ND
ND
ND
ND
NDS

S
S

S
S

S
S

S
S

S

Cencen;-.
Added;

^•"•/ll?t'r

100
100
100

0
100

1 0
00
00
00
0

00
00
00
00
00

.-.; *•••••
Reeow
•JJV-''"

95
107
14.

16.

83
44
83

74
127
81

108
209,

.•:,;:;::. OC Matrix Spike . .

Unspiked
• SaMple'..-
: *9/l;\';

ND
ND
ND
ND
NDS

S
S

S
S

S
S

S
S

S

Concen.
t. Added .
? "8/1

105
105
105

0
105

0
105
105
105

0
105
105
105
105
105

X •
Recov

94
87
43.

32.

88
54

198

77
129
83
96

I97c

Ul
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Tentatively Id

Compound

None Found

•••:

July 27. 19B4

TABLE 1: QUALITATIVE RESULTS

entitled Organic Compounds - GC/MS Analysis Data - Acid Fraction (QRO7)

: . Clnln ot Cuitody Oara fteouJretf for £TC Data ManagameM Summary Aeeorr* . : • . . . ; .

; £9437 RESOURCE ENGINEERING ^ RES2880I WHW 8406291730

ETC S«vlt MB, C«Mp«nr FKillty i«vlt Point . .. 0*t« TiM . Hour*

• I " : • = • • - • <v

NMM- • ' . • : ; • > :
Data

Sean
Number

i

Retention
Tine
(Mln) M.W.

*.

Identifiers : 1

CAS
Nunber

r

Empirlcai
Fornula

-
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•
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C 1 \f TESTING and Cl

i

Tentatively Identlf

• -• '.'::v :•';:•• Compound

; Nona Found

•; :..•_•••»•>."•

f

July 27. 19B4

TABLE 1: QUALITATIVE RESULTS

led Organic Compounds - GC/MS Analysis Data - Base/Neutral Fraction (QR08)

CAB/A ot Cvtroo> Data ftoovfrod for CTC Data Management Summary Aeoorfa

6*437 RESOURCE ENGINEERING RES28801 IMJ6 840629 1730
CItPMNt

IK l«vl« Noiyr • • ' : ' • : • ' Caviar . . • Fcclliiy liî l* Poirt :.:0«t« ita» . Movrt

f

NHM . ;-

-• -

Data

Scan
Mmbor

.. , _

i

Retention
TIM
(Min)

. .

M.W.

. .

Identifiers

CAS
Nwabor

t

\

EMplrleal
Formula

•••• v •• ^ %

X

A

. _ _.
i «f

• ••: *.; :' .. : •

-.•-...••.•. . .--.-

•':' I/1'. ".- "

i::.̂ .;

....----. ...... ..
:*• •' .. .

4
H
<r
NJ

C
C
c
»J
c
^
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TABLE 1: QUANTITATIVE RESULTS

Conventionals Analysis Data (QR12)

.... .;.y:̂ :. :.:; ; ;. Chain of Custody Data Required for ETC Data Mi

E9437 RESOURCE ENGINEERING RES2880I Urtte 840629 1730

': ITC 'S«*lt.'NB.>;'- i • • • : . • • • • " • , • ' . • C«*»w» • • ' . ' ' • ' • • ; . ' ' : • • :; :'.•;:• Facility : ;3*ivU taint 0«t« Tta* ttoSrf

' ' • •' " •:•"."' • ••"• .--. . i-. •; : ' • ": '•*. / •"•/.•».•:•..*.

• . . :m\m. •• • .'./.'.'". '"- •""";"•.{•!!•""

Specific Conductance
Temperature

- , ; : • _ -;•:•;, v.-.,«e»«iii. • : - • - . : : • , . . - . - . . - .

Heasurij.

7.14
650

39.40

i

*:: !̂l Urtili *f.
. M«asar«.

std
urn/ cm
Deg. C

JUL 21 . 1984

" '•' v-'1 K" •'^'••••'•\^^- •- :

'•' ' I.A.V •
. '. . v .•-...•.';-•"

r
*i *

•

'&

•*
I

00



ENVIRONMENTAL
TESTING ana CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA

Surrogate Recovery - GC/MS Data (QR20)

July 27.1964 M

•ii '^;?

CAafn of Cutiody Oara fteov/rae1 for £fC Data Mana0amom Summary Reports

£943?

ffC l«pU N>. Cawmy Facility 8w»l« taint Otto I tat Hour*

f;ft;̂ ^d^k;:i,t;£ :̂:;

VOLATILE FRACTION

Bronochloromethah*

Benzene. dA
•.v.jv.-.v. .. .. O"

flubrbbenzene

i.4-0ichlorobutane

Pentaf luorobenzene
I.vXylv ' • " • . .

. Cthylbenzene,d|n
•*•"• •. v . •. * " **

ACID FRACTION

.1,' . 2:1F1

'....'. •*•"*
BASE/NE

•̂ :. -FJ

™-i':̂
;̂ r -̂

* T*i Sti

uorophenol

af luofophehol

VTRAL FRACTION
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TABLE 2: METHOD PERFORMANCE DATA

GC/MS Tuning Data - Bromofluorobenzene (BFB) for Volatlles Analysis (QR21)

July 21.1984

CHiln of Ciftf oo> 0m fteau/retf for CTC Dart Management Summary ftoporte

EIC Company. Facility S«*p> Hourt
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'.- "•
:' " .- '

. .•'••••• Ion Abundance
' ... ;:'.; ;••• Criteria • .• ; .".V '•-

15-40X 61 Matt 95
30-60X of Mass 95
Base Peak. 100X relative abundance
5-9X of Mass 95
Lett than IX of Matt 95
Greater than SOX of Mass 95
5-9X of mast 174
Greater than 95X but less than
101X of Matt 174
5-9X of mass 176

-.•s:."-?. /.:•.." -̂- ;•>•.:

:.•";."••••••• :••:••;.-"•••"• "•'••:•'.
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/
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met) •••••'•:•
Peak);:

•

i
1

•

840718 '••y3
Run No: >A2864

Spectrun No: 69 -^
Analyst: R. Albert
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July 26. »«-*

TABLE 2: METHOD PERFORMANCE DATA

GC/MS Tuning Data - Decafluorotriphenylphosplne (DFTPP) for Acids Analysis (QR22)
. •
• .. .• .„." .

E9437

". ETC i««pl»
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'•'•'•'.''•' '.'•'.. ' .
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40-60X of mass 198
Letft than IX of .Mt« 198 - ...
Base peak. IOOX relative abundance
5-9X of Mats 198
10-30% of mss 198
Greater than IX of Mtt 198
Less than nass 443
Greater than 40X of MM 198
17-23X of mass 442
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July 26.19B4

TABLE 2: METHOD PERFORMANCE DATA

GC/MS Tuning Data - Decafluorotrlphenylphosplne (DFTPP) for Base/Neutrals Analysis (QR23)

Cfta/n of Cvtiotfy Dm ffeovfree1 for CfC Data Management Summary Aeporta
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40-60X of nass 198
Less than IX of nass 198
Base peak, IOOX relative abundance
5-9X of nass 198 • .
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17-23% of nass 442 _._ ._ .._.I...U',
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(X Base Peak):

- • • • • 56 ••-•nO
.....'. <2

I" '., .W
: ioo

• • • • • • . 7
21.: T." •:: 2

._.._. 12

-,.:>:. .-y-.-v.-:..̂

Date: 840720 :
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SpectruaNo: 489
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thodology
for

GC/MS Analysis of Priority Pollutant Compounds
The methods employed in the GC/MS analysis for priority pollutants are established EPA
methods. Rigid compliance with the instrument parameters .and performance criteria of the
published methods was achieved. In some cases, the precise amounts of sample used and the
sample handling procedures vary with the complexity of the sample matrix. Qualitative
identification of the priority pollutants was performed using the relative retention times, the
relative abundance of three characteristic ions and the abundance ratios. The entire mass
spectrum was reviewed to confirm each identification. Quantitative analysis of detected
compounds was performed by using a response factor generated by a major characteristic
ion of the specific compound and an internal standard.

Compounds, in addition to those on the priority pollutant list, were identified through a
computer-aided search of the NBS-EPA spectra library. After review the identifications are
included in a separate tabulation and labelled "tentatively identified".

vom//t Priority Pollututt Cempeuntft

For the analysis of Volatile priority pollutants. EPA Method 624 (Federal Register. December
3.1979; page 69532) was used. The method can be summarized as follows: Helium is bubbled
through a 5 ml water sample contained in a specially designed purging chamber at ambient
temperature. The purgeabie volatile organic compounds are transferred from the aqueous

. phase to the vapor phase. The vapor is swept through a sorbent column where the organic
components are trapped. After the purge cycle is complete, the sorbent column is heated and
backfiushed with helium to desorb the organic purgeabies onto a gas chromatographic column.
The gas chromatograph is temperature programmed to separate the purgeabie mixture. T6e
separated purgeabie components are then identified and quantitated using a computerized
mass spectrometer. •.

Acid. t»t*/N9utr»l antf ?*tf/cftft Priority Polluttnt Compounds

For the analysis of the Acid. Base/Neutral and Pesticide priority pollutants in an aqueous
liquid matrix. EPA Method 625 (Federal Register, December 3. 1979; page 69540) was used.
The method can be summarized as follows: A measured volume of sample, approximately 1 liter.
is adjusted to a pH greater than 11 and extracted with methyiene chloride. The pH of the
sample is adjusted to a value less than 2 and extracted with an aliquot of fresh methyiene
chloride. A separatory funnel or continuous extractor is used to perform the extractions.
The two extracts are dried and concentrated to a 1 ml final volume. Each extract is injected
into a GC/MS instrument specifically configured for the correct fraction.
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Quality Assurance/Quality Control Procedures (QA/QC)

ETC bases its quality assurance protocols on the following government guidelines:

. 'Handbook for Analytical Quality Control in Water and Wastewater
Laboratories". EPA-600/4-79-019, March 1979;

. National Enforcement investigation Center Policies, and Procedures manual;
EPA-330/9/79/OOl-R. October 1979;

. the recommended guidelines for EPA Methods 624 and 625. (Federal Register.
December 3.1979. pp. 69532-69559);

. 'Manual of Analytical Methods for the Analysis of Pesticides in Humans and
Environmental Samples.' EPA 600/6-60-036. June 1960; and

. "Determination of 2.3.7.6-TCDD in Soil and Sediment' EPA. Region vii. Kansas
City. September 1983.

However, we have modified our protocols to provide a higher level of QA/QC than the guidelines
require. For example, we analyze a higher than required number of quality control samples and
we pay especially careful attention to the certification of the 'reference standard' compounds
we use in analysis. Below are listed the key QA/QC elements for the methods we used.

Analysis of Volatile Organic Compounds (EPA Method 624) ._ f
I
i

- Each batch of 13 samples consists of 9 customer samples (at maximum), one blank'
sample, one spiked blank, one spiked sample and one replicate sample. This amounts to a
30% quality control factor.

- Three surrogate compounds are added to each sample in the batch of 13.

- At least one blind quality control sample is introduced to the laboratory for analysis
for each hundred samples analyzed.

- Each GC/MS is checked and retuned. if necessary, every 6 hours to ensure that its
performance on bromofluorobenzene (BFB) meets the EPA criteria.

- A calibration curve for quantitation is prepared using a mixture of volatile Organic -
Priority Pollutant "standards" at a minimum of 3 different concentrations and using a
mixture of 3 internal standards at a constant concentration.

- The calibration curve is verified with a mixture of priority pollutant standards every 8
hours.

- Results are compared to the acceptance criteria given in Method 624; any that do not
meet the criteria are re-analyzed.

Analysis of Organic Compounds Extracted in Acid or Base/Neutral Solutions (EPA Method 625)

- Each batch of 20 samples consists of 16 customer samples (at maximum), one biank
sample, one spiked blank, one sample spiked with the priority pollutant standard mixture
and a duplicate customer sample. This amounts to a 20% quality control factor.

- Five surrogate compounds are added to each sample in the batch of 20.

- At least one blind quality control sample is introduced to the laboratory for analysis
for each hundred samples analyzed.
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- Each GC/MS is checked and retuned, if necessary, every eight hours to ensure that its
performance on decafiuorotnphenylphosphine (DFTPP) meets the EPA criteria.

- A calibration curve for quantitation is prepared using a mixture of standards composed
of either the Organic Acid or Base/Neutral ExtractaPie Compounds at a minimum of 3
concentrations and using 2.2'-dif»uorobiphenyl as an internal standard.

- The calibration curve is verified with a mixture of priority pollutant standards every
eight hours.

- Results are compared to the acceptance criteria given in Method 625;.any that do not
meet the criteria are re-analyzed.

Analysis of Metals

Alt S»mpf»»

- New standards are prepared for each batch of samples.

- Normal calibration is performed using a blank sample and four standards that have been
through the sample preparation procedure. A regression analysis is used to construct
the calibration curve.

- For each sample analysis that requires the use of the 'method of additions' technique, a
three point calibration is performed using U.S EPA "Methods for Chemical Analysis of
Water and wastes. 1979". Results are obtained using linear regression analysis. Anyi
results with a coefficient of correlation below 0.990 are considered erroneous. ~ \
necessitating raw data editing or sample re-analysis. *

- In constructing the normal calibration curves the lowest concentration levels we use
are values greater than or equal to 5 times the instrumental Detection Limit ODD.

- All calibration standards are analyzed in duplicate, at a minimum.

- independent reference standards are used to check the accuracy of calibration
standards.

- A check standard is analyzed every ten samples to validate the normal calibration
curve.

Homogtntout Simp/tt (»xc9pt for Mtreury tntlytit)

Samples are analyzed in batches of 30 or less. For batches in which the sample matrices
are homogeneous, the OC program is a minimum of 42% and consists of analyzing:

- 3 Replicates;

- 2 Replicate spikes;

- 2 Replicate independent reference standards;

- 8 Calibration standards (processed using the sample preparation method);

- 2 Blanks (processed using the sample preparation method);

- 4 Calibration standards (without sample preparation); and

- 1 Blank (without sample preparation).
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Heterogtneou* Stmpltt (except for Mercury tntlysit)

Samples are analyzed in batches of 30 or less. For batches in which the sample matrices
are heterogeneous, the QC program is a minimum of 65% and consists of analyzing:

- each of the 30 customer samples in duplicate;

- 4 Replicates;

- 4 Replicate spikes;

- 2 Replicate independent reference standards;

- 8 Calibration standards (processed using the sample preparation method);

- 2 Blanks (processed using the sample preparation method);

- 4 Calibration standards (without sample preparation); and

- 1 Blank (without sample preparation).

Antlytit of Mercury

To analyze samples for mercury we group them by matrix in batches of 20 or less. Our
QC program is a minimum of 66% and consists of analyzing:

- each of the 20 customer samples in duplicate; ~ \

- 3 Replicates;

- 2 Replicate spikes;

- 2 Replicate independent reference standards;

- 10 Calibration standards (processed using the sample preparation method); and

- 2 Blanks.

Analysis of Pesticides. Herbicides and PCS'* (EPA Method 608)

Pesticide, herbicide and PCB samples are grouped in batches of 16 customer samples or less
according to the type of analysis to be performed. The QC program for each of these three
types of analyses is a minimum of 20% and consists of analyzing:

- 1 blank sample;

- 1 spiked blank sample:

- 1 replicate sample;

- 1 replicate spiked sample; and

- 1 blank QC sample for at least each 100 samples analyzed.

The GC instruments are tuned daily to meet performance criteria in Method 608. Because
Method 608 lacks data acceptance criteria. ETC has developed its own upper and lower
quality control limits. When a test result falls outside the control limits, the test is
re-run.
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Analysis of Cyanides and Phenols

Cyanides and phenols are analyzed using a Technicon AutoAnalyzer II GT.

- Absorbance of full scale standards must be within +/- 25% of nominal absorbance.

- Duplicate calibration standards at four different concentrations are run with each
batch of customer samples.

- At least one intersampie standard is run for each 20 customer samples.

- Gain and carryover standards are analyzed at the end of each run.

Analysis of Total Organic Hatlde (TOX)

- Blank reagent water must contain less than 5 ug/l of haiide (as chloride).

- Using a trichlorophenoi standard, the mean adsorption efficiency must be within +/-
15% of the standard value.

- Pure compound recoveries must average 100.+/-15% (standard deviation).

Analysis of 2.3.7.6-TCDD (Dioxln) by GC/MS (SIM)

- Each sample i&Josed with a known quantity of 13Ci9-2.3.7.8-TCDD as internal
standard and 37Ci4-TCDD as surogate standard. Trie action limits for surrogate -
standard results is +/- 40% of the true value. Samples showing surrogate standard
results outside of these limits are reextracted and reanalyzed. :

- A laboratory 'method blank' is run along with each set of 24 or fewer samples. The
method blank is also dosed with the internal standard and surrrogate standard.

- At least one per set of 24 samples is run in duplicate to determine intraiaboratory
precision.

- Qualitative Requirements. The following are met in order to confirm the presence of
native 2.3.7.8-TCDD:

a. Isomer specificity must be demonstrated initially and verified once per 6-hour
work shift. The verification consists of injecting a mixture containing TCDD isomers
which elute close to 2.3.7.8-TCDD. The 2.3.7.8-TCDD must be separated from
interfering isomers. with no more than 25% valley relative to the 2.3.7,8-TCDD peak.

b. The 320/322 ratio is within the range of 0.67 to 0.67.

c. Ions 320, 322. and 257 are all present and maximize together the signal to mean
noise ratio must be 2.5 to 1 or better for all 3 ions.

d. The retention time is equal (within 3 seconds) the retention time for the
isotopically labeled 2.3,7.8-TCDD.

e. At least one of the positives can be confirmed by obtaining partial scan spectra
from mass 150 to mass 350. The partial scan guidelines are as follows:

. the 320/324 ratio should be 1.58 +/- 0.16

. the 257/259 ratio should be 1.03 +/- 0.10

. the 194/196 ratio should be 1.54 +/- 0.15

- One sample is spiked with native 2,3.7.8-TCDD at a level of 1.0 PPB (for soil) for each
set of 24 or fewer samples.
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In cases where no native 2.3,7.8-TCDD is detected, the actual detection limit is
estimated and reported based on a signal to noise ratio of 2.5 to 1 at ions 320 and
322.

For each sample, the internal standard is present with at least a 10 to 1 signal to noise
ratio for both mass 332 and mass 334. Also, the internal standard 332/334 ratio must
be within the range of 0.67 to 0.87.

Chain-of-Custody

The chain-of-custody procedure is part of our quality assurance protocol. We believe our
chain-of-custody record fully complies with the legal requirements of federal, state and local
government agencies and of the courts of law. The record covers:

- labeling of sample bottles, packing the Sample Shuttle and transferring the Shuttle
under seal to the custody of a shipper;

- outgoing shipping manifests;

- the chain-of-custody form completed by the person(s) breaking the Shuttle seal,
taking the sample, reseating the Shuttle and transferring custody to a shipper;

- incoming shipping manifests;

- breaking the Shuttle's reseal;

- storing each labeled sample bottle in a secured area; ~ \

- disposition of each sample to an analyst or technician; and

- the use of the sample in each bottle in a testing procedure appropriate to the intended
purpose of the sample.

The record shows for each link in this process:

- the person with custody; and

- the time and date each person accepted or relinquished custody.
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Appendix A

Mass Spectral Data
for

Quantitated Compounds

1) A total ion chromatogram for each sample analysed by a GC/MS
instrument.

2) A mass spectrum and a reference spectrum for each priority
pollutant compound detected m the sample.

- r
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Appendix B

Mass Spectral Data
for

Calibration Compounds

1) if the sample analysis included the determination of purgeabie
organic compounds then a mass spectrum for
4-bromofluorobenzene (BFB) is included. This data was used m
the instrument calibration protocol on the day of analysis.

2) if the sample analysis included the determination of
non-purgeatue organic compounds then a mass spectrum for
decafiuorotnphenyiphosphme (DFTPP) is included. This data was
used in the instrument calibration protocol on the day of analysis.

- r
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/r-ftww-, tFfc 84071& A OCUS£klM*T10N COMPOUND
69 SUH NRM v u U M 40-

File-. >A2864 Scan * 69 Retn. tine: 7.16
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70.05
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76.05
78.95
81.05
81.95

10.37
.84

1.20
5.30

15.99
49.72

5.10
3.75
3.23

.48
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.05
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58.33
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>E3iiO 840722,Z
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Pile >E3iiO Scan *
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79.
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.00
00
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05
.05
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.15
15
.00
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.30
10
.00
00
.10
OC
.00
00
.60

.80 /9S .

S?2"."
83
8!:.

.15

.75
15

AL,,3

18.03
57.25
3.83
3.16
4.73
3.12
3.12
2.45
2.49

70.61
.24
.43
5.36

11.79
4.34

47.34
5.44
5.27
.75

6.75
2.27
2.37
1.87
2 . 2^
Move

•

88.35
71.45
93.05
94.95
97.90
97.00
100.90
105.20
107.00
108.00
11C. 00
111.05
113.15
114.45
116.15
117.35
117.75
117.05
127. OC
120.10
127.03
13C.OC
131.30
134.40
cursor,

019172

374 Retn . Tine: / .

Int. M/Z Int.

1.97
2.17
6.86
.20
4.54
5.05
3.63
2.72
16.73
3.20
32.54
4.85
2.49
1.78
2.92
S.92
2.33
2.29
50.22
4.50
21.78
3.31
1.97
1.39

134.80
137.30
141.05
142.15
147.95
151.35
153.05
154.70
155.00
156.10
163.70
165.20
167.00
168.00
171.35
174.75
176.05
179.05
180.85
185.30
106.00
187.00
160.60
176.10

2.84
• 2.01
3.75
2.52
3.43
2.01
2.45
2.29
2.25
3.75
1.89
2.49
6.11
3.55
2.21
2.37
2.41
5.29
2.88
3.08
11.87
4.69
1.89
4 . s»5

N

06

M/Z

198.05
198.85
204.05
205.15
206.05
206.85
216.10
217.00
221.00
222 . 40
223.70
225.10
227.00
240 . 75
244.10
245.30
245.70
247.00
250.00
255.00
256.00
257 . 75
259 . 25

Int.

100.00
5.92
4.46
5.29
20.20
2.80
2.45
4.89
6.71
1.93
10.81
4.46
6.00
2.09
11.01
2.13
2.25
2.29
2.01

46.04
8.09
3.94
2.37

273.10
274.00
275.00
276.10
293 . 25
294.95
296.05
310.30
321.15
322.95
333.50
335.20
350.55
352.05
358.25
364.70
372.10
387 . 65
409.35
423.10
441.15
442.05
443.05

Int.

3.31
3.C7
21. 7C
4.54
2.13
i.es
6.51
2.09
2.25
3.0C
.20

2.17
2.07
2.41
2.05
2.21
2.CC
l.CS
1.73
4.3?
11.$:
70.57
is. es

then press: carriage return ••
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TESTING »na CERTIFICATION

Appendix C

Mass Spectral Data
for

Tentatively Identified Compounds

1) For each tentatively identified compound a mass spectrum of the
detected compound, a reference mass spectrum for that
compound and a plot of the spectral differences are provided.

- r
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TENTATIVELY IDENTIFIED ORGANIC COMPOUNDS

ACID FRACTION: NONE FOUND.

See Total Ion Chromatogram In Appendix A.
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TENTATIVELY IDENTIFIED ORGANIC COMPOUNDS

BASE/NEUTRAL FRACTION: NONE FOUND.

See Total Ion Chromatogram in Appendix A.
•

- r
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ENVIRONMENTAL
"TESTING »na CERTIFICATKQQGJ4-

Appendix E

Chain-of Custody Forms

1) A field Chain-of-Custody form (CC1) is included for all samples
shipped by ETC shuttle.

2) An in-house sample Chain-of Custody form is included for the
period the sample was in ETC's possession.

3) A subcontractor's Chain-of-Custody form Is included for any
analytical work not performed within ETC's laboratory.

4) Any additional Chain-of-Custody material provided by a client or
by a client's sampling agent is also included.

- r
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CHAIN OF CUSTODY FORM (CC1)

SHIP TO;

SAMPLE IDENTIFICATION

0) iJto

I I I I I I
•lot KM

040C hr. Mek

• vyi • ) i - f \
1 *->.' • l->' —

ETC USE ONLY

To— CC' 6 " '82
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fNVfftOMMCNTJt
TOTING •»<

SAMPLE POINT INFORMATION FORM (CC2)
PC Svnpi* N*̂

FIELD MEASUREMENT DATA

^^•^M W ^k* ^^^*i VJnVF VI W fVVc i rf ffw 3 Mt<

W

il
' 0
•M

ACTUAL
MlJMPV)

I I I I I

I I . . . . I

I I . . . . i

jj

tete.Oi i t

FIELD TEST DATA

00 fro/I) i 1 i | 1

l~7l. tl I4'! | i i i |

1 ! 1 i 1 1 1 1 1 1

2 j , , i

I . . . . . I

L» . .
I . I 1 .! !

%^ *̂"*J*r •"/ w

THE POU.OWINS DATA B FOR YOUR RECORDS ONLY

SAVPJNC METHOD (ehe

-( )

I( )

-( )
..( )

)

SAMPLE TYPE (chooit en«)

^TTgJTT (•.|.MHr.HiiO

ETC Form CC2 6/1/82
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ETC TESTING »na CSRTIflCATION

LABORATORY CHAIH-OF-CUSTQDV CHRONICLE

ETC Sample Number (s).

Sample Preparation For:

Base/Neutral/PCB's & Pesticides

Acids

Metals

Others

Others

Ot he r s

Ot he r s

Analyst Date

Sample Analysis For:

Base/Neutral/PCB's & Pesticides

Acids

VOA/Purgeables

Metals

Others,

Others,

Others.

Analyst Date

Others

Others

Verified By.
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ETC ENVIRONMENTAL
TESTING »na CERTIFICATION

Introduction
This report contains the analytical results on your water sample. WMW3 64/06/29. it is
designed to include comprehensive data from the entire analytical process in order to satisfy
the needs of various levels of review.

The results obtained from your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quality assurance data may
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample and. where appropriate, the gas
chromatograms and mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology
section. All analytical procedures within our laboratory are performed within a strictly
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
of this report's Quantitative Results Tables. The format of each table varies with the class
of analysis.

Priority Pollutintt

5 ' The priority pollutant compounds and elements are listed with their NPDES (National Pollution
*- Discharge Elimination System) numbers, and the Method Detection Limit (MOD published in the

Federal Register. December 3. 1979. When a compound or element is present below rts
published MDL it is reported as BMDL (Below Method Detection Limit). When a compound or
element is not present at any detectable concentrations it is reported as ND (Not Detected).
Matrix spike and replicate analyses, where included, were performed on samples randomly
chosen within each quality assurance batch and are therefore not necessarily spikes and
replicates of this report's sample. Surrogate compound recovery data and instrument
calibration data are included in the Method Performance Data Tables.

Quilitttivt Antlytis

The GC/MS identification of compounds which are not included in the normal compound list for
a given method is reported in a Qualitative Results Table. Each sample fraction is reported on
an individual Qualitative Results Table. Wherever possible these compounds are reported
with their molecular weight, empirical formula, and CAS number. The retention time and scan
number is also provided to match the spectra included in the report appendices.
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ENVIRONMENTAL

JUL 20. 198 ];
TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Volatile Compounds - GC/MS Analysis Data (QR01)

:f: ,v;;/:,: Chain of Custody Data Required for ETC Data Management Summary Reports

; E9436 RESOURCE ENGINEERING " .7&J". : RES28801 WHW3 840629

• ITC.SMvit Ifciv /•:•"•":•. .v:"..- •' "'•'.. '• Co>p«i
...-..-•. :'. •••••..•.

NPDES Compound '" ~
Number

IV Acrolein
2V Acrylonitrile
3V Benzene

^

4V bis(Chloromethy l)ether
5V Bromoform
6V Carbon tetrachlorlde
7V Chlorobenzene
8V Chlorodibromomethane
9V Chloroethane
10V 2-Chloroethylvinyl ether
11V Chloroform
12V Dichlorobromomethane
13V Dichlorodlf luoromethane
14V I.l-Dichloroethane
15V 1.2-Dichloroethane
16V 1.1 -Dichloroethylene
17V 1.2-Dichloropropane
18V cis-l ,3-Dichloropropylene
19V Ethylbenzene
20V Methyl bromide
21V Methyl chloride
22V Methylene chloride
23V 1.1.2.2-Tetrachloroethane
24V Tetrachloroethylene
25V Toluene
26V 1.2-Trans-dlchloroethylene
27V 1.1.1-Trlchloroethane
28V 1.1 .2-Trichloroethane
29V Trichloroethylene
30V Trichlorof luoromethane
31V Vinyl chloride

_.v. . . ".;. ".••;/• -.""•' !•"." • .' CiABMtf

if :.':"•?.:•• •"'̂ i:!5f":'-i5-.".: >v.» facility •«•»!• *oJ«l ••!• Tta» Mauri

Results

: Sample-
Concen.
U0/1

ND
ND
ND
ND

BHDL
ND
ND
II
ND
ND
60
63
ND
ND
ND
ND
ND
ND
NO
ND
ND

BMDL
ND
ND
ND
ND
11
ND
ND
ND
ND

HDL
U9/1 .

100
100
10
10
10
10
10
10
10
1

'1

1

0
0
0
0
0
0
0
0
0
0
0
10
10
10
10
10
10
10
10
10
10
10

QC Replicate

First
U9/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND :
ND
ND
ND
ND
ND
ND
ND

i

OC Blank and Spiked Blank

Blank
Data-"'.:.'"'-
'U9/lev.

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BHDL
ND
ND

BHDL
ND
ND
ND
ND
ND
ND

••:'Coiic'e0'":--
iAdded'̂

1600
160
36
0
36
36
36
36
36
36
36
36
0
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36

.•':'?•. *-.:••

.*•«*!»'.'

96
53.
96

97
100
95
99
97
78
88
98
-96
94
93
96
97
95
108
97
56
91
96
83
99 '
97
95
96
96
100

^ QC Mat r in Spike

Ufttpiked
Sample

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

.conceit.
%:.Added "]:

1600
160
36
0
36
36
36
36
36
36
36
36
0
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36

-. x
Recov

100
70.

Ill

118
115
109
126
111
87
190
161

..
* 111

110
98

111
108
109
115
107
74
115
108
103
110
112
1 1 1
107
112
114

X
I
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C f Ir TESTING and <

TAB

•"•*•:': ' • .

LE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Volatile Compounds - GC/MS Analysis Data (QRO1)

•'.; ....-.., .Chain of Custody Data Required for ETC Data Management Summa

.',' E9436 ; RESOURCE ENGINEERING, RES2fl80t WMW3 ;T

ry Report*

840629

•t"-::.'0*ie .- '::-.•'

."::•. >v. • "•„• •
;.„."*;' v;_ • - _ ; ; _ '.' '•

riM •";• Moar>

• ;.-'
:..:^..' '-- •;.,;-.'

MPOES .- ' • • Compound : ''^: '••..•/. XiM
Number •' :.'. - ^- ;;• .. ' . •;,;•.::".,/ ;r;

trans- 1 ,3-Dichloropropylene
• IM MMIMM MM* •MMiiMI 1UII.

Retaltt

Sample
Concen.

Ufl/1

ND

u«/l .

10

i

QC Replicate

u«7l

ND

/Second

NO

QC Blank and Spiked Blank

r Blank ^

ND

Added"
•J "9/1.?::

36

-..-• *-.-;•' ..

100

JUL 21 , 1984

OC Hair IK Spike

Sample

ND

Concen.
. Added

" ug/1

36

X
Rvcov

107

01
o



ENVIHONMENTAL
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TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Acid Compounds - GC/MS Analysis Data (QR02)

JUL 25. 1984

: "• S.->".V.-A :-.v.>-/:: :̂habi of Cuatody Data Required for ETC ry Report*
• •.»•.".- v V * - • .v..v. .".-. • • . • : • • *

E9436 RESOURCE ENGINEERING RES2880I IMJ3 840629

ITC f«W>l« Mo <:,:>.•.,: , CMWtny Facility lotvl* Pel«l ft*U TIM Saurj

.... . . - • • ; : ..•/•: • •.••• •- ..:: .'; ..-:.... .-.••.: •&•..:
.. .•• .." .".'.. .• -.... • v ..' *.....".•."..'... ..' v. "• .

MPDES ;:
 :. !••'/'•? :̂:'Coin>oilild ;--;>v^:V": Ai-

'••':. '• '• **'&••' '-v •••'":'•- ' • ' . • . " • • ' • . . : ' <:,:

1A 2-Chlorophenol
2A 2.4-Dichlorophenol
3A 2.4-Di«ethylphenol
4A 4.6-Dlnitro-o-cresol
5A 2.4-Dinitrophenol
6A 2-Nitrophenol
7A 4-Nitrophenol
8A p-Chloro-n-cretol
9A Pentachlorophenol

IOA Phenol
1IA 2.4.6-Trichlorophenol

• IM puklllKM «im»« MIMIIW tl«ll.

C MNWflfy !•• 4M tV MP9lft •M'lB NMVFfWKB*

•.•:. Result* : . • . .

Cone en, :
U9/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

I

'.< »L "•• :'

25
25
25

250
250

25
25
25
25
25
25

QC Replicate ;.

'.%rrr:'
.«9/l

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

i

i. . •••* .

QC Blank and Spiked Blank
•"

:•• Blank >:
.'••• Data ••*.:,.

ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Conceit;
> Added

150
ISO
150
250
250
ISO
ISO
ISO
150
150
ISO

Recov

78
95
2.

88
110

78
71
67

106
77

101

•

.X^QC MatriK Spike.
v " • . ••

U«*piked.

U9/I ..?
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Conceit.:
.. Added :

• ug/1

150
150
150
250
250
150
150
150
150
ISO
150

.... x

C f
s*:

*li
70
86
25,
86
45
76

~

Ol



ENVIRONMENTAL

JUL 25. 1984
TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

; .•'••.; Chain of Custody Data Required for ETC Data Management Summary Reports ; ;;.- • '.:'

E9436 -RESOURCE ENGINEERING RES28801 WMW3 ; 840629

tlC 3«plt Mb. : :••' • . C<MM
' ' - . . . . . . • - . , • - •"•'••• t? i" """ M

. ,•..."-.-: v.. :•••• .

• 'Compound '•' ;::". '.-•".'•-•'•

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
SB Benzo
6B Benzo
78 Benzo
8B Benzo
9B Benzo

a
a
br
anthracene
pyrene
f luoroanthene
iltperylene
If luoranthene

10B bis(2-Chloroethoxy)methane
1IB bis 2-Chloroethyl) ether
12B bis 2-Chloroisopropyl)ether
13B bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl ether
I5B Butyl benzyl phthalate
16B 2-Chloronaphthalene
I7B 4-Chlorophenyl phenyl ether
I8B Chrysene
I9B Dibenzo(a.h)anthracene
20B 1 ,2-Dichlorobenzene
2IB 1 ,3-Dlchlorobenzene
22B 1 ,4-Dichlorobenzene
23B 3.3'-Dichlorobenzidine
24B Diethyl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Dinitrotoluene
28B 2.6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 2-Diphenylhydrazine
31B Fluoranthene

RetttlU

Sample
Concen..

ug/1 ;
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

. HDL
ug/1 .

10
10to
10
10
10
10
1
'

0
0
0
0
0
0
0
10
10
10
10
10
10
10
10
10
10
10
10
10

•

10
10
10
10

QC Replicate

Fin! .
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
135
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
44
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NDi

QC Blank and Spiked Blank

Blank
Data
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND

Concen.
Added.

:7: ug/i
100
100
100
100
100
100
100
0

100
100
100
100
100
100
100
100
100
100
0

100
100too
100
100
100
100
100
100
100
100
100

•• x
Recev
..." ""•

104
101
67
0.

133
128
160

124
65
100
306c
103
65
110
80
105
102

-33.
30.
33.
17*
6.

60
74
98
137
92
62

QC Mat riii Spike

Unspiked
Sample
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND1 ND
ND
ND
ND
ND
ND
ND

Concen.
Added
ug/1

105
105
105
105
105
105
105
0

105
105
105
105
105
105
105
105
105
105
0

105
105
105
105
105
105
105
105
105
105
105
105

X
Recov

100
100

• 81
0.

126
133
153

114
87
246.
107c
230.
81
94
87
95
86
-
52.
45.
47,
21.
44.
12
80
88
100
117
90
90



ETC TESTING and CERTIFICATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA
JUL 25. 1984 g

E9436 RESOURCE ENGINEER tNQ '•• " •--'•' : ̂  DF«MH t •'••''• ia«Ji *4ni»a

ETC S«vl« N». :. 7:;--' ̂ ICwvAy .<' "j,.;

NPOES Compound
dumber

32B Fluorene
33B Hexachlorobenzene
34B Hexachlorobutadieno
35B Hexachlorocyclopentadlen*
36B Hexachloroethane
37B Indeno(1.2.3-c.d)pyrene
38B Isophorone
39B Naphthalene
40B Nitrobenzene
41 B N-NitrosodiMthylaaine
42B N-Nitrosodl-n-propylanlne
43B N-Nitrosodiphenylamine
44B Phenanthrene
4SB Pyrene
46B 1.2.4-Trichlorobenzene

• IM paiiuM «•!>•• (mml** itolt.

» iicimt <•>!•!• «•• w «•*!• «•«!• iowfiimi.
C MnMrr «WM<l|i M»I«II «•!•« IN »m«tl M«IM Ml.

..Remit! .

Sample
Cpnctn>:
U9/1

ND
ND
ND
ND
ND
ND
30
ND
NDS

S
S

S
S

S

•

•: :••!-:'•: • ;..,...-
MDL •' '
U9/1 •

10
10
IQ
10
10
10
10
10
10
10
10
10
10
10
10

v '••;..;• y';v. "̂  • FKilily : S«vl« Hint O.U Ita.'iJSJt*

: QC Replicate ..

Firtt ••
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S
S

S
S

S
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ND
ND
ND
ND
ND
NDSSSSSS

r

QC Blank and Spiked Blank

Blank
; Data 5"•ufl/i ?v=:

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Cokcen ••••
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!̂-Mg/l ••'̂
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100
100

100
0

100
100
100
0

100
100
100
100
100

'-.:.::'*:v-
ReceV.
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107
14.

16.

83
44
83

74
127
81
108
209,

; :QC Nat r IK Spike . .

Untpiked
Sanple
M9/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

:Conc«n.
Added /
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105
105
0

105
0
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105
105
0

105
105
105*
105
105

• X
Recov

94 t
87 p
43. Eh

32. Ct
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54
198

77
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96
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TABLE 1: QUALITATIVE RESULTS

Tentatively Identified Organic Compounds - GC/MS Analysis Data - Acid Fraction (QRO7)

Cffafft of Cuttody DM Hfgulrtd fm

: E9436 RESOURCE ENGINEERING

tIC Swvlo No. .... . . : COT*«ny

: RES288I

.:",^, .<•••. . ,• : .• :- ,«£.,*•• i;

' • ' • ' . • " ' :- Compound Nam .:>^ff;-:' P'

1 3-Buttn-2-one. 4-phanyl

2 1.2.4-Triazolo [4,3-a]pyridlnat

3-phenyl

3 1.3-Isobenzofurahdlone
-

4 2(3H)-Furanona, dihydro

. • ..... .. . _

• if . - . . • • -.: • • • • • • • Data • • •

.-.. Scan ::'"::
NuMber

822

794

458

60

Retention
Tie» :
(Min)

18.5

18.0

11.9

4.8

î̂ -
146

195

148

86

»l UMW

» ••*•!*••

•ry Aeperf* <

3 840629
::;\:. /;'..: i;---'''--^

f" '^ iti*»M4l'

loo •• Hour*

v . Identifier* :--

•- . ; bis '].:.;
NuMber

122576

778654

85449

96480

i

— »•

Ferexila

€0)1403

•:.'"':•}' .-i." "•'•'': • ••."•«' • ' ••••• / ' . •'' • •'. : • - .

Estimted :
..-Concan..':.

1

1

1

11

v ! • _ , - " • '. .

•

Î
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TABLE 1: QUALITATIVE RESULTS
27,1964

O
H»

>̂^
00

Tentatively Identified Organic Compounds - GC/MS Analysis Data - Base/Neutral Fraction (QRO8)

; : ' < CAa/n of Cuilody Data Aeou'red for *TC Data UtnugomoM Summary Aeporf a . : : '.;• . ....

V b436i|x:. RESOURCE ENGINEERING .: ,v RES28801 /; iH«:J; 840629 n: "^.~\:^

Conpeund MUM

1 Cyleopentanol. 1.2-OiMthyl
-3- Hethylethenyl

2 3-cyelohexen-l-bl, 3 methyl

3 2(1H)-Pyrieiidinone. 4-a»lno

Data

.Scan
ikMber

278

573

Retention
Tine
(Mln)

82

12.4

13.4

N.U.

154

112

111

Identifiers

CAS
Nuober

4099074

53783918

71307

1'

Forawla

-

Eitiuted
Conccn .

ug/1

4

4

25

C-

...

-,-.•:- -•:-"•:-"

,,.,:•:
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TABLE 1: QUANTITATIVE RESULTS

Conventional Analysis Data (OR 12)

... . • .... Chain of Custody Data Required for ETC Oa<a Management Summary Report*

£9436 RESOURCE ENGINEERING RES28801 WMW3 840629

tIC I«vl* N»i . Cawmy . FacilUr S«9l« tai»< OlM Tiw H*Sr»

Parameter ' } ' : ' • '.• v/:- r •:'

PH
Specific Conductance
Temperature

Re*ult<

: Sample
Measvre;.

6.90
3150

39.10

MDL Unit* at
Measure,

std
urn/cm
Dea. C

i

:: • ' - • ''-• •:"'-'; .'..•;:' • ' ; . • • • . ".' • .' : :

".' V/f.;. / • • • : — \s- ''i;i '

•
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TABLE 2: METHOD PERFORMANCE DATA

GC/MS Tuning Data - Decafluorotrlphenylphosplne (DFTPP) for Acids Analysis (QR22)

0>
IV)

; CAafn of Custody DM* flew/retf for C7C Dara HanagemeM Summary Report*

£9436
v.X". I

•I* '".'. .•y,-- Soipl* : Hour*

Ol
<o

mti

51
68
70
127
197
198
199
27S
365
441
442
443

•:..-. •'..' ./• . Ion Abundance
'.:•'•'."••" . Criteria

30-60% Of /mats 198
Loss than 2* of mass 69
Lots than 2% of mass 69
40-60% of mass 198
Lots than 1% of mats (98
Base peak. 100% relative abundance
5-9% of mats 198
10-30% of mass 198
Greater than 1% of mats 198
Less than mass 443
Greater than 40% of mass 198
17-23X of mass 442...

• •:-. •...„•:••:,. •••; •-:<.. •/•••"?••••"?

:- Abun«
(%Basi

51
<!
«!
Si

101
1

2;
1;
I-

Pa8CdLIi Peak)

1 - -
i
i

-

=. -
,

c
cr

•:..-.:--.-'3..v- Date: 840722
Run No: >E31I8

Spectrum No: *374 -155
Analyst:: T. Rusowiei
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TESTING and CERTIFICATION ' '

TABLE 2: METHOD PERFORMANCE DATA

GC/MS Tuning Data - Decafluorotriphenylphosplne (DFTPP) for Base/Neutrals Analysis (QR23)

: CAa/n of Cuttody Out* Avgv/rto* tor STC Dare MMtgemonf Summary Reports

69436 - ' - " . " . . . : !-:"-:'. ' . : • • "' •:/ / '• V • ' ; '' -4 .^

ETC !•*!• No. r*c11l«y loaplt •oiM
• ! • : " ' " • • :.-' fltpttd
0««* TIM Hour i

O)
O

•/I
SI
68
70
127
197
198
199
275
365
441
442
443

Ion Abundanct
Criteria

30-60X Of MS* 198 '"'"• "•'"•••• :•":'•
Less than 2X of nass 69
Less than 2X of MSS 69 '"' ̂ "̂ - • ~: '•'•'•
40-60% of MSS 198
Less than IX of MS* 198 •
Base peak. IOOX relative abundance
5-9X of MSS 198
10-30* of MSS 198
Greater than IX of MSS 198
Less than MSS 443
Greater than 40X of MSS 198 r" : ::
17-23X of MSS 442

Abundance
(X Base P»ah)

:.;•;-• 56 :';>
<2 ...

*•••?••••• <2'< "'{":'
'" ' 53' ' '"'
••*•••:."•'• <| :• •••::;>::

100
•;.•••:••;.-:• 7 :•: ••-: ;SK..., 2J. ...„,..

:•:••;• :••:-:•:•. 9 .- •:••; ̂.j
,. • • |2. .,.:,

•;r\:v"83:' ":??••
17

.-..v ../ •:•. ..." ••;?}.:-

Date: 840720
Run No: G3466

Spectrun No: 489
Analyst: K. Bonaparte
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TABLE 2: METHOD PERFORMANCE DATA

Surrogate Recovery - GC/MS Data (QR20)

July 27.1904

/>

Cftafn of CvMorfy Oara ftw/rotf lor ffTC Data IfanagMMM Summary Aopoitt

£9436

ETC !•»!• Hi. CoapMy Facility 8«pl« •»*•« Oil* TiM Hour*

Cftapottnd

VOLATILE FRACTION

BroRWchlormMthaha

Fluorob«nz«h«

1 ,4-pichlorobutana

Pcntaf luorob«nt«na _ _~ _

ACID FRACTION

2-f iuorophvhoi

Pcntafluorophenol

BASE/NEUTRAL FRACTION

2-Fluorobiphanyl

1 -fiuoronaphthaiima.

• • •• ••€«*« y ••• dM t* «••*•• mini Mtwfowic*.

Aijoufttg^

ufl .::-:̂ v.'

. -200 .
.ISO "

•ISO

.200

.ISO

.ISO

80

80

80

80

80

'. ""• f •.'•"* .V."'"" • A" \..,v: •
' V" Oaft A'Mi'AAa^M"""*'
. . . . .

94

•'*•

84**

22

33

90

ss
105

^":J-t'?:lSoajtrol LiMitt *••••••: :..•:->:;••

•••2&:.l9mr •;.*••
^

'•ffiT ĵ, -i -'
3£ii:|tt'£Ji±
3--^8r>K"
\ "" 5 > ^ <* *~^"^7s
vC""4"^ "~ ~
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.:zE-T
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- - -
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TL 123 '
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:•:_ i13
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TABLE 2: METHOD PERFORMANCE DATA

GC/MS Tuning Data - Bromofluorobenzene (BFB) for Volatlles Analysis (QR21)

July it. 19$4

'•"'•'• • ••' •• Cna/n of Cutfoafy Oaf a fttvu/reo1 for

£$436 'H,:K:.;: :' :y' ;•.:;/• .: ;. 7.:.;
STC Data Management Summary HepoWv

••'.' . Facility::' ' ... Saipli fcinl :":;:Di*« . Vita* Hburt

01
OB

m/t

SOWw
75
95
96
173
174
175
176

177

• .-.v ..v;

: Ion Abundance j . >
:•• •'.•:. • Criteria • ' "••-•••• .••:•;

lS**e1fML ttf MA ft ft QS "•••• '•*'•**• ~ i ••* '.••'•' '"•'."' "" •';•'.-.'f w v̂*v v • no* v 7v . . . . . • v .
30-60X of Mass 95
Base Peak; 100X relative abundance
5-9X of Mass 95
Less than IX of Mass 95
Greater than SOX of Mass 95
5-9% of Mass 174
Greater than 95% but less than
101% of Mass 174
5-9% of mass i 76

-.Xv?;v^^y,,

Abundance -
(X Base Peak)

. .-! •"• \.'. ' '9«1 " •-"•" "̂ •"•IXX'v!....... -4g., ,..-,, ,
100
7

f f :
60
4
SB

4 .

:;X:̂ ;. .Date*.. 840718Run No: >A2864
Spectrun No: 69

Analyst; R. Albert
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019184 Methodology
for '

GC/MS Analysis of Priority Pollutant Compounds
The methods employed in the GC/MS analysis for priority pollutants are established EPA
methods. Rigid compliance with the instrument parameters and performance criteria of the
published methods was achieved, in some cases, the precise amounts of sample used and the
sample handling procedures vary with the complexity of the sample matrix. Qualitative
identification of the priority pollutants was performed using the relative retention times, the
relative abundance of three characteristic ions and the abundance ratios. The entire mass
spectrum was reviewed to confirm each identification. Quantitative analysis of detected
compounds was performed by using a response factor generated by a major characteristic
ion of the specific compound and an internal standard.

Compounds, in addition to those on the priority pollutant list, were identified through a
computer-aided search of the NBS-EPA spectra library. After review the identifications are
included in a separate tabulation and labelled 'tentatively identified'.

Vo/tf//« Priority Pollutant Compound*

For the analysis of Volatile priority pollutants, EPA Method 624 (Federal Register. December
3.1979; page 69532) was used. The method can be summarized as follows: Helium is bubbled
through a 5 ml water sample contained in a specially designed purging chamber at ambient
temperature. The purgeabie volatile organic compounds are transferred from the aqueous
phase to the vapor phase. The vapor is swept through a sorbent column where the organic
components are trapped. After the purge cycle Is complete, the sorbent column is heated and
backfiushed with helium to desorb the organic purgeabies onto a gas chromatographic column.
The gas chromatograph is temperature programmed to separate the purgeabie mixture. The
separated purgeabie components are then identified and quantitated using a computexizfd
mass spectrometer. J

Aeid. 9»*o/Noutr»l mnd Potticido Priority Pollutant Compound*

For the analysis of the Acid. Base/Neutral and Pesticide priority pollutants in an aqueous
liquid matrix. EPA Method 625 (Federal Register. December 3. 1979; page 69540) was used.
The method can be summarized as follows: A measured volume of sample, approximately 1 liter.
is adjusted to a pH greater than 11 and extracted with methyiene chloride. The pH of the
sample is adjusted to a value less than 2 and extracted with an aliquot of fresh methyiene
chloride. A separatory funnel or continuous extractor is used to perform the extractions.
The two extracts are dried and concentrated to a 1 ml final volume. Each extract is injected
into a GC/MS instrument specifically configured for the correct fraction.
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Quality Assurance/Quality Control Procedures (QA/QC)

ETC bases its quality assurance protocols on the following government guidelines:

. 'Handbook for Analytical Quality Control in Water and Wastewater
Laboratories". EPA-600/4-79-019. March 1979;

. National Enforcement Investigation Center Policies, and Procedures manual;
EPA-330/9/79/OOl-R. October 1979;

. the recommended guidelines for EPA Methods 624 and 625. (Federal Register,
December 3.1979. pp. 69532-69559);

. 'Manual of Analytical Methods for the Analysis of Pesticides in Humans and
Environmental Samples.* EPA 600/8-80-038. June 1960; and

. "Determination of 2.3.7.8-TCDD in Soil and Sediment* EPA, Region VII. Kansas
City, September 1963.

However, we have modified our protocols to provide a higher level of QA/QC than the guidelines
require. For example, we analyze a higher than required number of quality control samples and
we pay especially careful attention to the certification of the "reference standard" compounds
we use in analysis. Below are listed the key QA/QC elements for the methods we used.

' Analysis of Volatile Organic Compounds (EPA Method 624) ~ !

- Each batch of (3 samples consists of 9 customer samples (at maximum), one blank
sample, one spiked blank, one spiked sample and one replicate sample. This amounts to a
30% quality control factor.

- Three surrogate compounds are added to each sample in the batch of 13.

- At least one blind quality control sample is introduced to the laboratory for analysis
for each hundred samples analyzed.

- Each GC/MS is checked and retuned. if necessary, every 8 hours to ensure that its
performance on bromofluorobenzene (BFB) meets the EPA criteria.

- A calibration curve for quantitation is prepared using a mixture of Volatile Organic
Priority Pollutant "standards" at a minimum of 3 different concentrations and using a
mixture of 3 internal standards at a constant concentration.

- The calibration curve is verified with a mixture of priority pollutant standards every 8
hours.

- Results are compared to the acceptance criteria given in Method 624; any that do not
meet the criteria are re-anaiyzed.

Analysis of Organic Compounds Extracted in Acid or Base/Neutral Solutions (EPA Method 625)

- Each batch of 20 samples consists of 16 customer samples (at maximum), one biank
sample, one spiked blank, one sample spiked with the priority pollutant standard mixture
and a duplicate customer sample. This amounts to a 20% quality control factor.

- Five surrogate compounds are added to each sample in the batch of 20.

- At least one blind Quality control sample is introduced to the laboratory for analysis
for each hundred samples analyzed.
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Each GC/MS is checked and retuned. if necessary/every eight hours to ensure that its
performance on decafiuorotnphenylphosphine (DFTPP) meets the EPA criteria.

A calibration curve for quantitation is prepared using a mixture of standards composed
of either the Organic Acid or Base/Neutral Extractabie Compounds at a minimum of 3
concentrations and using 2.2'-difiuorobiphenyi as an internal standard.

The calibration curve is verified with a mixture of priority pollutant standards every
eight hours.

Results are compared to the acceptance criteria given in Method 625; any that do not
meet the criteria are re-analyzed.

Analysis of Metals

AII

- New standards are prepared for each batch of samples.

- Normal calibration is performed using a blank sample and four standards that have been
through the sample preparation procedure. A regression analysis is used to construct
the calibration curve.

- For each sample analysis that requires the use of the "method of additions' technique, a
three point calibration is performed using U.S EPA 'Methods for Chemical Analysis of
Water and wastes. 1979'. Results are obtained using linear regression analysis. Any
results with a coefficient of correlation below 0.990 are considered erroneous. ~ f
necessitating raw data editing or sample re-analysis. . '

•

- in constructing the normal calibration curves the lowest concentration levels we use
are values greater than or equal to 5 times the Instrumental Detection Limit (IDL).

- All calibration standards are analyzed in duplicate, at a minimum.

- independent reference standards are used to check the accuracy of calibration
standards.

- A check standard is analyzed every ten samples to validate the normal calibration
curve.

Homog»n»out Samp/ft feactof tor Mtrcury tntlytlt)

Samples are analyzed in batches of 30 or less. For batches in which the sample matrices
are homogeneous, the OC program is a minimum of 42% and consists of analyzing:

- 3 Replicates;

- 2 Replicate spikes;

- 2 Replicate independent reference standards;

- 6 Calibration standards (processed using the sample preparation method):

- 2 Blanks (processed using the sample preparation method);

- 4 Calibration standards (without .sample preparation); and

- 1 Blank (without sample preparation).
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H9t»rogtntou* 5«mp/«i (»xe»pt for Mircury intlytit)

Samples are analyzed in batches of 30 or less. For batches in which the sample matrices
are heterogeneous, the QC program is a minimum of 65% and consists of analyzing:

- each of the 30 customer samples in duplicate:

- 4 Replicates:

- 4 Replicate spikes:

- 2 Replicate independent reference standards:

- 6 Calibration standards (processed using the sample preparation method):

- 2 Blanks (processed using the sample preparation method):

- 4 Calibration standards (without sample preparation); and

- 1 Blank (without sample preparation).

Anitytlt of Mtrcury

To analyze samples for mercury we group them by matrix in batches of 20 or less. Our
OC program is a minimum of 66% and consists of analyzing: - r

!- each of the 2O customer samples in duplicate: •

. - 3 Replicates;

- 2 Replicate spikes:

- 2 Replicate independent reference standards;

- 10 Calibration standards (processed using the sample preparation method); and

- 2 Blanks.

Analysis ot Pesticides. Herbicides and PCB's (EPA Method 60S)

Pesticide, herbicide and PCB samples are grouped in batches of 16 customer samples or less
according to the type of analysis to be performed. The OC program for each of these three
types of analyses is a minimum of 20% and consists of analyzing:

- 1 blank sample;

- 1 spiked blank sample;

- 1 replicate sample;

- 1 replicate spiked sample; and

- 1 blank OC sample for at least each 100 samples analyzed.

The GC instruments are tuned daily to meet performance criteria in Method 606. Because
Method 606 lacks data acceptance criteria. ETC has developed its own upper and lower
quality control limits. When a test result falls outside the control limits, the test is
re-run.
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Analysis of Cyanides and Phenols

Cyanides and phenols are analyzed using a Technicon AutoAnaiyzer II GT.

- Absorbance of full scale standards must be within +/- 25% of nominal absorbance.

- Duplicate calibration standards- at four different concentrations are run with each
batch of customer samples.

- At least one inter sample standard is run for each 20 customer samples.

- Gain and carryover standards are analyzed at the end of each run.

Analysis of Total Organic Hallde (TOX)

- Blank reagent water must contain less than 5 ug/i of halide (as chloride).

- Using a trichlorophenoi standard, the mean adsorption efficiency must be within +/-
15% of the standard value.

- Pure compound recoveries must average 100 +/-15% (standard deviation).

Analysis of 2.3.7.6-TCDD (Pioxln) by GC/MS (SIM)

- Each sample iadosed with a known quantity of 13Ci9-2.3.7.8-TCDD as internal
standard and ̂ 'Cij-TCDD as surogate standard, the action limits for surrogate •
standard results is +/- 40% of the true value. Samples showing surrogate standard
results outside of these limits are reextracted and reanalyzed. '.

- A laboratory "method blank" is run along with each set of 24 or fewer samples. The
method blank is also dosed with the internal standard and surrogate standard.

- At least one per set of 24 samples is run in duplicate to determine intraiaboratory
precision.

- Qualitative Requirements. The following are met in order to confirm the presence of
native 2.3.7.8-TCDD:

a. Isomer specificity must be demonstrated initially and verified once per 8-hour
work shift. The verification consists of injecting a mixture containing TCDD isomers
which elute close to 2.3.7.8-TCDD. The 2.3.7.8-TCDD must be separated from
interferring isomers. with no more than 25% valley relative to the 2.3.7.8-TCDD peak.

t>. The 320/322 ratio is within the range of O.67 to O.87.

c. ions 320, 322. and 257 are all present and maximize together the signal to mean
noise ratio must be 2.5 to 1 or better for all 3 ions.

d. The retention time is equal (within 3 seconds) the retention time for the
isotopically labeled 2.3.7,8-TCDD.

e. At least one of the positives can be confirmed by obtaining partial scan spectra
from mass 150 to mass 350. The partial scan guidelines are as follows:

. the 320/324 ratio should be 1.58 +/- 0.16

. the 257/259 ratio should be 1.03 +/- 0.10

. the 194/196 ratio should be 1.54 +/- 0.15

- One sample is spiked with native 2.3.7.8-TCDD at a level of 1.0 PPB (for soil) for each
set of 24 or fewer samples.
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in cases where no native 2.3.7,8-TCDD is detected, the actual detection limit is
estimated and reported based on a signal to noise ratio of 2.5 to 1 at ions 320 and
322.

For each sample, the internal standard is present with at (east a 10 to 1 signal to noise
ratio for both mass 332 and mass 334. Also, the internal standard 332/334 ratio must
be within the range of 0.67 to 0.87.

Chain-of-Custody

The chain-of-custody procedure is part of our quality assurance protocol. We believe our
chain-of-custody record fully complies with the iegai requirements of federal, state and local
government agencies and of the courts of law. The record covers:

- labeling of sample bottles, packing the Sample Shuttle and transferring the Shuttle
under seal to the custody of a shipper;

- outgoing shipping manifests;

- the chain-of-custody form completed by the person(s) breaking the Shuttle seal.
taking the sample, reseahng the Shuttle and transferring custody to a shipper;

- incoming shipping manifests;

- breaking the Shuttle's reseat; _ f
i

- storing each labeled sample bottle in a secured area; i

- disposition of each sample to an analyst or technician; and

- the use of the sample in each bottle in a testing procedure appropriate to the intended
purpose of the sample.

The record shows for each link in this process:

- the person with custody; and

- the time and date each person accepted or relinquished custody.
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Appendix A

Mass Spectral Data
for

Quantitated Compounds

1) A total ion chromatogram for each sample analysed by a GC'MS
instrument.

2) A mass spectrum and a reference spectrum for each priority
pollutant compound detected in the sample.

- r
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Appendix B

Mass Spectral Data
for

Calibration Compounds

- - f
*

1) if the sample analysis included the determination of purgeabie
organic compounds then a mass spectrum for
4-bromofiuorobenzene (BFB> is included. This data was used m
the instrument calibration protocol on the day of analysis.

2) if the sample analysis included the determination of
non-pur geabie organic compounds then a mass spectrum for
decafiuorotnphenyiphosphine (DFTPP) is included. This data was
used m the instrument calibration protocol on the day of analysis.
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ENVIRONMENTAL
TESTING »nd CERTIFICATION

Appendix C

Mass Spectral Data
for

Tentatively Identified Compounds

1) For each tentatively identified compound a mass spectrum of the
detected compound, a reference mass spectrum for that
compound and a plot of the spectral differences are provided.
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IX . / • , | | \ . v

i 1 1 1:;!'!: . . .«:!lli , i u..;;ti . ..,..1 nil, . .. j Ilii. ,. .. .1.

:3e ' ute ' Z^P

•Scar, l-te.*:! ^
9.?? sir. |

r O i
i

hnO 1

i >

240 :

i C &''. •' '.' •> .

1 S . a i m m . ,-tflff
239;
' r«3 i
1 * '" r j

240 *

2csr ;-----r :
16.6! m« n . •

r • !
^sC

-»-.o <

"Y " r-6 i

.i i :
24U '

II- - *. o

R e c . * 14621 Reg * 773654 X r e f . * > 8S39
H f - M f . 1,2,4 - T r i a = o l o : 4 , 3 a J p y r i t i i n e , 3-phenyl- (9CI)
",*' . i"3 07? DI 2<LO Mr C12K9N3

Base DBKC !>

PCM Values

Class I» Reliability value-. 47
K-uelue 60
dK -value 44
Flagged Ions 1
Tilt factor • *
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LI3?PRY RErERENCE SPECTRUM

HJQ64BB

!ri i* 53!1i l»3-Uob*nzo7urftnaione (?CI)
i BK «o •««« r *

S3

DIFFERENCE

icar, 65;

j
4066-!

l' f i
• AT 4V?'

i!
i •• n • •«•« • • •oU

105

^
-r-T-T-r-r

UQ

148 14

1 ' ' ' Ua '

9

' 260 243

L i
i-«»o i
i 1r i

T"I"M& i

iC2iii
OPH HO i»«fi

J
aJ.
•J|P- 1

-299*4

"̂

e __ QS Wfc'*' """ 4i.7i ITiin. i
f 55 93 ^1*«0 i

|J r̂ *" » f 12^_ 14e IS8 I93 22e 250 I- i
..III —niK.̂ ik-HfcfcM .-4,s- - Tli £ ̂  .---1 '̂" . ' '' / • -„

j— ice j

in eft 1*6 ' i49 289 ' 2^9 i

• F i l e >£31i
i dp* rtb

4000-i
.oe

148 158 tl

Dsra File. M3132
Scan Nvmber 45C

Mir nu«5er = 1 or 3

Rsc .* 6711 R e g . * - CS44?
Nane i ,3-Isobenzo-Turandione (9CI)

Xref.*

r=U 1*40.916

Values

QI 723 rtP C8H403

Class XV Reliability value' 93
K-value 91
dK value . 33
Flagged Ions i
Tilt factor C

347G7 Base DBM
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I BDK fib *9?«
1 . r-
i 1 i
j SGuG-i i

' 4M.1 'i ^tfUtfl |

Jl

Dir^ERTNCE
iFil* >E3i:.2
?Botr fib 5183

4
1

a4«.

1
' 11.t
!
f. .^.«f%. i" *.r,f f.^
J-*:-: ;__ . ^ •_

, .•;!«• /-£oi>iw'
i Epic 6b 9^««

•4 •

f j tftowy-i

r I 1
, 4000-
i . ii ii i
i

^A-MJ -Turar.or.* , Cir.udro- S5CI9CI)

, 56
1 — • 8i r i/'

4C ' 08 120 ' ICC ' 200 ' £46 ' 2^

840722, fiCIDS.E E?436fl
*4 SUB NRM

il 5-# 83 117 171 207 250

<i$ s* 120 140 280 240 2*
"'!'"•

.„ 346722, fiCIBi «E E?43&.^
4r NRM/
i
i

lii -*
iii x"' *~ 11' 2°7lii w '* ••• i-pf fc; 2««
Hi i i^ --" ">" N r ^

V« • ft'-? ' :*» ' :4-J ' 2S3 ' 246 ' 2S

iC4''i 5 r1*
0.0^ mm.

r
H3C
L
' ..
pifC1

L
;0'"

S C A>"i » O
4. 32 ffiir, . ,

— 1 HM
273 L
— ̂  1 . i

L !
hiee ;
r i

e ;

«i C •;»•' ' 6 •.'" •
4.8? *• r . ;

!• 1-• r .
r^V '

:
i '

273 r*y

.* !.

>!? '

t\- + - !• j 1 .. \f-~J^»%
i.' f T 9 I i 0. « / '_ _• i Ji_

Scan Nuwbsr uC
!!_•: nunfctr 2 of 2

Rsx:.* 596 Seg.* 764CO Xp»f.#: 6i732 Base DBMS D
Nawe. 2(3H)-rt-anone> dinydPO- (CCI9CI)
f.U . 3t... 33? QI. 1-17 MF C4H602

PBM Values

Cleis IV Pliability va lue ii
K-value 22

dK-va l i se 60
Blagged Ions C
Tilt fac -o r . 0
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LIBRBRY RCrCRCHCE SPCCTRUH
File 91
Bpk Rb

000*

400fr

IHS 2(iHJ-Pyri«idinon»i 4-*«
999* »

20 41 '»

/V ^ 7 «[ A _Nl / f .

ino- (9CII Scan 1
»» a.ee •

113

' 49 ' 68 ' 88 ' 168 ' 1*0 ' MB • tie ' tee '

968
in.

99

46

•

>63493
Bpk Rb 8868

949720
SUB NRH

109I I ^f TTT »• ••»

<llll .j|Li..k(bh. .hlJi....ji.....* ...{. T^

Scan 573
13.44 sin.

192

• rt tea ' ^ Ue ' lie ^
SRHPLC SPECTRUM

>C3493
Bpk Rb 9999

0000;

4000:

.0

NRW»*

40 60 «flp-̂

873
13.44 ain.

128 ,B,161
/

168 «•• *82

00

40

l¥0 ' 1J8^̂  140 ^ 160 ' 100 ' - r

0«ta File: >G3493
Scan Number: 973
Hit number : 4 of 4

Rec.*: 1968 Reg.*: 71307 Xref.*:
Name: 2(lH)-Pyrimidinone, 4-emino- (9CI)

MU t 111.043 01: 669 MF: C4M9N30

PBn Ualues:

Class IU Reliability value: 41 •
K-value: 37
dK-value: 49
Flagged tons: 2
Tilt factor: 0

29326 Base : DBHS:0

K-191



ENVIRONMENTAL
TESTING »na CERTIFICATION

Appendix E

Chain-of Custody Forms

1) A field Chain-of-Custody form (CC1) is included for all samples
shipped by ETC shuttle.

2) An in-house sample Cham-of Custody form is included for the
period the sample was in ETC's possession.

3) A subcontractor's Chain-of-Custody form is included for any
analytical work not performed within ETC's laboratory.

4) Any additional Chain-of-Custody material provided by a client or
by a client's sampling agent is also included.

K-192
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UBRBRV RCFESENCC SPECTRUM
File DBMS Cyclopcntanol, 1 ,Z-di**thyl-3-u-««thyl*tn«ny Scan 7763
Bpk flb 9999 43 F e.ee am.

0000̂

400*
27u: j,i,

71 *?'

"i w f F *\ r* /7ij/.. ..ill, ..iiii, jiiii. ,i,.
136

x* r*1 IM
40 ' 60 ' 00 ' 100 ' lie ' 140 '

€0

40
»

0

File >63493
Bpk Ab 6049

0-,,,

86
[8728 6 E9436B

.̂  SBBt MRH |

^ I' 67 101 VU123 «* j
i. iiiiiiitii i.tjiitiiirr....!.!!.!).. ...mill i/ijjfr. • »j"i * i i

Sean 270
13*8.28 mln

184
•100

_4V 00
SAMPLE SPCCTRUH
Fil* >63493
Bpk fib 9999

000*

4000̂

r̂̂ *1™1^̂
57 " .1

E9436B Sean 270
0.20 aln.

4e
Ji4̂ j'̂ '(>
"̂ ' ' 08 ' 108 '" til: ' 140̂ ^

«6

40

Data Filet >G3493
Scan Number: 278
Hit number » 1 of 2

r

Rec.*: 779? Reg.*: 4099074 Xref.*: 3B849 Base : DBMS:D
Name: Cyelopentanol, 1,2-dimethyl-3-(l-methylethenyl)-, C1R-C1.alpha.,2.beta

. ,3.alpha.)1- (9CI)
MU : 194.179 QI: 719 HF: C10H1BO

PBn Ualues:

Class IU Reliability value: 19
K-velue: 22
dK-valueJ 96
Flagged Ions: 3
Tilt factor: 0
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LJSRPRY »ErERENCE SPECTRUH
Fil« 01
Bpk Ab

eae*
•

BUS 3-Cycloh«x»n-l-p]
9999 »̂

41 66 69 *1

1.L ...(.. .A Lli ,-,

LI 3-a«thyl- (9CI) Scan 2
a.ee •

113

40 •' M ee ' iee ' iie ' "lie" ' lie r-I iee '

151
in.

48
»

DirrCRENCE
>63493

Bpk Ab 3662 „

"HL
67

P487" " SUB M- CW3W

T^'^f i?8»3» r
.jllj. ill) win Jill. 11 hi* !••' . ibil i

Sean 512
12.36 Bin.

riee
172 182

' e'e ' lie lie ' Ue ' lie ' tea '
SAHPIC SPECTRUM
nu
Bpk Rb

eee*

499*

MRM
C943&B

55

f *» 03
JdL/.,TVl

4 '0 ' ' M ' 00

111

139

612
12.36 Bin.

40

\
100 ' 120 ' 1 4 0 ' 1 6 0 ' 1 0 0 '

- r

Data File: >G3493
Sean Number: 512
Hit number : 2 of 4

Rec.f: 2191 Reg.*: 53783918 Xref.f):
Name: 3-Cyclohexen-1-o1, 3-methyl- (9C1)

MU : 112.089 QI: 74 MF: C7H120

PBn Ualues:

Class IU Reliability value: 36
K-value: 49
dK-value: 49
Flagged Ions: 3
Tilt factor: 0

1646 Base : OBMS:D
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CHAIhT OF CUSTODY FORM (CC1)

S~/at± /'X+f

I
I
I
I
I

I
I
I
I
I
I
I
I
I

I
I

<*
SHIP TO:

M*/»te // /£

SAMPLE IDENTIFICATION

W

(0)

•w
CD

n (0

y l/iui-ai i i i i i I I i i i 1

nurer* ***"*<£

fVAi

*-*
ETC USE ONLY /a™1

— cc- e "
K-193



Tf SriMC •»« Cf KTlUCAriOH

SAMPLE POINT INFORMATION FORM (CC2)

I
I
I
I

FIELD MEASUREMENT DATA
r •>»•*

fv tta VM* t*V***n jmi MM

4C1VML

ft.09Ui <• Mtor (ft) — • 0
«)• HOU (0*M) C
•7MM* <*> —- i

• iPl3i*i. 1*1 I
c .

••P*̂  ̂  ••!!• W " ,1 < . .gag&gysr""*—s I I . i . . i tei/./.Q?, i
i
i
i
i
i
i
i
i
i
i

FIELD TEST DATA

«0 (M|A) I I t I I

1 , , , 1 - 1 , , , 1 - 1 , , , 1
M * QuMrwilcato «r tt

1 1 1 I 1 1 1 —~— 1 1 1 1 f 1 1 -— 1 J 1 1 l\ f 1

THE FOLLOWING DATA 6 FOR YOUR RECORDS ONLY

SAMPLING METHOD (chooM ont)

IPS
)

SAMPLE TYPE (choeM en«)

( ) OIMB ( )

~, vTV-d

3ETC Form CC2 6/1/82
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TfSriNG and CEHTIflCATION

LABORATORY CHAIN-OF-CUSTODV CHRONICLE

ETC Sample Number(s).

Saopl« Preparation For:

Base/N«utral/PC8's ft Postieldas

Acids

rtotali

Qthara

Qthara

Oth«r»

Othart

Analyst Dau

- r

Sample Analysis For:

Base/Neutral/PCB's & Pesticides

Acids

VOA/Purgeables

Analyst Date

Others rtHr

Others. •tin/Try

Others.

Others.

Others.

Verified By.
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Technical Report

for

RESOURCE ENGINEERING

1 1 GREENWAY PLAZA

HOUSTON, TX 77406

MW-16
DOWN GRADIENT SHALLOW WELL

- r

CAa/n of C«sfo0y Otf* Jt*qv/rMf tor ITC DM* i

E9438 RESOURCE ENGINEERING RE5SHER M«16 840629
E/ip**4

ETC Stmpft Me. e««piny Facility Stmpl* Pvlnt Otfe T^n»« Hours

We* Pr«s/0«nr
t/ltf
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C I W TESTING »nd CERTIFICATION

019202
OJ164-24-

Introduction
This report contains the analytical results on your water sample. WMW16 84/06/29. it is
designed to include comprehensive data from the entire analytical process in order to satisfy
the heeds of various levels of review.

The results obtained from your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quality assurance data may
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample and. where appropriate, the gas
chromatograms and mass spectra.

The procedures used in the analysis of the sample are described in this report's methodology
section. All analytical procedures within our laboratory are performed within a strictly
enforced Quality Assurance Protocol. A description of this Protocol is included In the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
of this report's Quantitative Results Tables. The format of each table vanes with the class
of analysis.

Priority Polluttntt

The priority pollutant compounds and elements are listed with their NPOES (National Pollution
Discharge Elimination System) numbers, and the Method Detection Limit (MOD published in the
Federal Register. December 3. 1979. When a compound or element is present below ps
published MDL it is reported as BMDL (Below Method Detection Limit). When a compound pr
element is not present at any detectable concentrations it is reported as ND (Not Detected).
Matrix spike and replicate analyses, where included, were performed on samples randomly
chosen within each quality assurance batch and are therefore not necessarily spikes and
replicates of this report's sample. Surrogate compound recovery data and instrument
calibration data are included in the Method Performance Data Tables.

Q</a//raf/v* Antlytit

The GC/MS identification of compounds which are not included in the normal compound list for
a given method is reported in a Qualitative Results Table. Each sample fraction is reported on
an individual Qualitative Results Table. Wherever possible these compounds are reported
with their molecular weight, empirical formula, and CAS number. The retention time and scan
number is also provided to match the spectra included in the report appendices.
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C f Is TESTING ana <

TAL
•ZERTIFICATION

JUL 26. 1984

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Volatile Compounds - GC/MS Analysis Data (QR01)

Chain of Custody Data Required for ETC Data Management Summary Report*

E9438 RESOURCE ENGINEERING RES28801 WMW 16 840629

ETC S«vl« Ni. CMVMy '••'.'.. Facility ". 5«vlt Point D«tt. tW Hour**

v.;.':::::' .-.

NPOES ' - • • : Compound : • • - ';.i"%. *:•
Number

IV Acrolein
2V Acrylonltrlle
3V Benzene
4V bis(Chloromethyl)ether
5V Bromoform
6V Carbon tetrachlorlde
7V Chlorobenzene
8V Chlorodlbromomethane
9V Chloroethane

10V 2-Chloroethylvlnyl ether
11V Chloroform
12V Dlchlorobromomethane
13V Dichlorodlfluoromethane
14V 1.1-Dlchloroethane
15V 1.2-Dichloroethane
16V l.l-Dlchloroethylene
17V 1 ,2-Dichloropropane
18V cis-1 ,3-Dichloropropylene
19V Ethvlbenzene
20V Methyl bromide
21V Methyl chloride
22V Methylene chloride
23V 1.1.2.2-Tetrachloroethane
24V Tetrachloroethylene
25V Toluene
26V 1 ,2-Trans-dlchloroethylene
27V 1.1.1-Trichloroethane
28V 1.1.2-Trlchloroe thane
29V Trichloroethylene
30V Trichlorof luoromethane
31V Vinyl chloride

Retultt

Sample
Concen.

ug/l

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND

i

WL :
Ufl/l •

100
100

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

QC Replicate .

rim
"9/1

ND
ND
ND
ND
ND
ND
ND

1
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
6

ND

ND
ND

2
ND
ND
ND
ND

Second
Ufl/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1
ND
ND
ND
ND
ND
ND
ND
ND
ND

i

-•«4 .

QC Blank and Spiked Blank

Blank .
Data
Ufl/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND

BMDL
ND
ND
ND
ND
ND
ND

Corteefl,
Added
U0/1

1600
160
36
0

36
36
36
36
36
36
36
36
0

36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36

X
Recov

4.
77.
95

92
93

103
100
88
62
91
93
-

97
98
87
92
85
99

122
89
58
77
85
86
87 •
93

109
113
89
84

; QC Mat r in Spike

Unspiked
Sample

Ufl/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
4

ND
1

ND
ND
ND
ND
ND
ND
ND

Conceit.
Added
ug/l

1600
160
36
0

36
36
36
36
36
36
36
36
0

36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36

X
Recov

14.
89.
97

108
96

110
103
89
61
96
96

-
101
98
91
96
93

101
104
94
56

102
88

115
87
97

116
114
90
93



CNVIRONMENTAL

JUL 26. 198' <

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

HPDES.. • • • • . - . o:.::;;^Co«poiMi
Number • ; : 1 ::•"• ...;.. ;-

Volatile Compounds - GC/MS Analysis Data (QR01)

..- ..... ... x.,.. . . Cham of Custody Data fteq

E943S RESOURCE ENGINEERING

i*ed tar ETC

,•',••-•.;...• . RES28801 WMW16 '840629
:-.-.". ';./•• ''.: '.:•,

' IK SMpicN*. ..' V--: . tommny - ' • ' • - • : - - ' • ' ' ] ' ' • - '.' FwlUly Swlt Point bii« . IM *Mour$*
. •

•' .• " • - • ! * . . " • " : •.,"•","

.

*" trans- 1.3-Dichloropropylene
• M MMiMM MM •MMtto licit.

RecultB

Sa l̂e
Concen.

u«/l

ND

i

Ma/i i
10

OC Replicate

Firtt
Mfl/1

ND

Second
ug/1

ND

i

QC Blank and Spiked Blank

Blank
••:.Data-;:

ND

Added"

36

Recev

90

..: OC Matrix Spike

Uospiked
. Sanple

ug/1

ND

•

Conceit.
'.;. Added

36

X
Recov

90

0
g

i ^

c n

CO
CO
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JUL 25. 1984

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Acid Compounds - GC/MS Analysis Data (QR02)

: : Chain of Custody Data Requk«d for ETC Data Management Summary Report* :: :;:

E9438 ;.. RESOURCE ENGINEERING . : RES2880I : IMJI6 / :- : >840629 ;:; ? :

iTC >«•?)• H». : ••' . '" Coapiny Y , •.' ;'. ' " •". . • Facility |x •'•..;•> -S««pl« taiM::';-> bit*'. -.'''• iinii. • itoura*

• • • • ' • • • • • •>••'•• •;••; ^L.-%.-
NPDES ; . Compound . k '&
Number . • ••' . • '•'. •• •'•':•:-••. V-.

1A 2-Chlorophenol
2A 2.4-Dichlorophenol
3A 2.4-Dimethylphenol
4A 4.6-Dinitro-o-cresol
5A 2.4-Dinitrophenol
6A 2-Nitrophenol
7A 4-Nitrophenol
8A p-Chloro-m-crasol
9A Pentachlorophcnol

10A Phenol
1IA 2.4.6-Trichlorophenol

• IM MClilkM MM* MIMllO ll«lt.

• Mmin «n«ll> !«• Mllf I** >•«•«•• «it«rt iff.

Retullt

Sample
Concen. .

ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

i

N)L
ug/l .

25
25
25

250
250

25
25
25
25
25
25

OC Replicate

Flr*t
ug/l

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

. ' / .

Second :
U9/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

i

OC Blank and Spiked Blank

Blank:
Oaf a
«9/l

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Contend
Added
U9/1

ISO
ISO
150
250
250
150
150
150
150
ISO
ISO

,.-..x .
fecov

78
95
2.

88
110
78
71
67

106
77

101

OC Matrix Spike

Unspiked
Sample
ug/!

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Concen.
Added .
ug/l

ISO
ISO
150
250
250
ISO
ISO
ISO
ISO
ISO
ISO

X
Recov

57
S3
0.

75
130

70
86
25c
86
45
76

to
o
o



JUL 25. 1984

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

•-;•:•. •:/:,-••• .... s\ 'Chain of Custody Data Required for ETC Data Management Summary Reports j , ;.;•,, : >: :
::-:/;E94>8;;fl«$flURCE ENGINEERING RES28801 WMW16 840629 ^."S.?V'-

•' ••. . ; •
•:-ttc's«*i€Hb.:?;:-V ••.-*-»«

- '. .. •• .. „ •• ... • •«. . .- '- •/ .;; . ;v •„:-. """•> k" • "" •"

»y ' " • . : " . : ' . ' " ' • • F»cllliy ".:::: lewoltj P*lot 0»l« : >::juis> ' Hours :

.Compound

IB Acenaphthene
2B Acenaphthylene
3B Anthracene
4B Benzidine
5B Benzo
6B Benzo
7B Benzo
8B Benzo
9B Benzo

a {anthracene
alpyrene
b)f luoroanthene
ghilperylene
K)f luoranthene

IOB bis(2-Chloroethoxy)mthane
IIB bls(2-Chloroethyl) ether
I2B bis(2-Chloroisopropyl)ether
13B bis(2-Ethylhexyl)phthalate
14B 4-Bromophenyl phenyl ether
I5B Butyl benzyl phthalate
16B 2-Chloronaphthalene
17B 4-Chlorophenyl phenyl ether
18B Chrysene
I9B Dibenzo(a.h)anthracene
20B 1 ,2-Dichlorobenzene
218 1 ,3-Dichlorobenzene
22B 1 .4-Dichlorobenzene
23B 3.3'-Dichlorobenzidine
24B Diethvl phthalate
25B Dimethyl phthalate
26B Di-n-butyl phthalate
27B 2.4-Dinltrotoluene
28B 2.6-Dinitrotoluene
29B Di-n-octyl phthalate
30B 1 2-Diphenylhydrazine
31 B Fluoranthene

Result*

Sample
Concen.

ug/l

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BHDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

i

HDL
ug/l *
to
to
10
10
10
10
10i
•
•
••1
•
'
i

0
0
0
0
0
0
0
0
0

10
10
10
10
10
10
10
10
10
to
10
10
10
10
10

OC Replicate

First
ug/l

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

135
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

g
g
g
g
g
g
g
g

. Second
ug/l

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
44
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

g
g
g
g
g
g
g
g

OC. Blank and, Spiked Blank

Blank :
\ »a*«:..

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND

6onc en.
.;::,.Addedv

100
100
100
100
100
100
too

0
100
too
100
100
100
100
100
100
100
100

0
100
100
100
100
100
100
100
100
100
100
100
100

•••: *•:
Reeov

104
101
67
0.

133
128
160

124
65

too
306t
103
65

110
80

105
102

33.
30.
33.
17.
6.

60
74
98

137
92
62

. QC:HatriH Spike

Unspiked
Sample

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Conceit.
Added

105
105
105
105
105
105
105

0
105
105
105
105
105
105
105
105
105
105

0
105
105
105
105
105
105
105
105
105
105
105
105

X
Recov

100
100
81

. 0.
126
133r
153:

-<„
H4cr

107T-
23<E!
817

94
87
95
86

52.
45.
47.
21.
44,
12
80
88

100
117
90
90
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TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03)

NPDES
Number

'• . . . .

. . Chain of Custody Data Required for ETC Data Management Summary Reports ;. '; •'.. .:.

; E9438 RESOURCE ENGINEERING "'..•• • • . : RES28801 UHU16 L 840629 :t ' ; '

IKS^J. M.. . ;•• c«».i» • ' • • . : ' '"'.;.. • ftcllilir '.'.... .•';'.'. Sfftt Point '0«t i :':;:,"ll«t'. .nSJJ*

:'. Compound'. V" '''.'"V1 XL

32B Fluorene
33B Hexachl
34B Hexach
35B Hexach
36B Hexach
37B Indeno
38B Isophoi

orobenzene
orobutadiene
orocyclopentadiene
oroethane
l.2.3-c.d)pyrene

rone
39B Naphthalene
40B Nitrobenzene
41B N-Nitrosodimethylamine
42B N-Nitrosodi-n-propylamine
43B N-Nitrosodiphenylamine
44B Phenanthrene
45B Pyrene
46B 1 ,2.4-Trichlorobenzene

* IM pokllMM

• «MM»F M»l

. «»M»«It »•»

C iMMfr **n

MIM telMtlOT ll«1.

•Mr !«• MM. tr» »fM«ni iMMMf.

•»!• <• » «•*!• Mrl» IMlrMmM.

•llr wi«ll Ml*. IM f>Mml MtM* Ht.

fteiultt

Sample
Concen.

ug/l

ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND

BMDL
ND
ND

•

ug/l •

10
10
10
10
10
1

'

'
1

0
0
0
0
0
0
0
0
0
0

QC Replicate

First
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Second
ug/1

ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND

i

QC Blank and Spiked Blank

Blank
Data
ug/l

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Conceit.
Added
ug/l

100
100
100

0
100

0
100
100
100

;

0
00
00
00
00
00

• x
Mcov

95
107
14.

16.

83
44
83

74
127
81

108
209c

..... QC Hat r IK Spike

Unspiked
Sample
ug/l

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Conceit.
Added
ug/l

105
105
105

0
105

0
105
105
105

0
105
105
105
105
105

X
Recov

94
87
43.

32.

88
54

198

77
129
83
96

197c

ro
o
IVJ
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TABLE 1: QUALITATIVE RESULTS

Tentatively Identitled Organic Compounds - GC/MS Analysis Data - Acid Fraction (QR07)

.. Cna/n of Cucrooy Data fteoif/reo1 for £fC Data Managamenr Summary Report!

E9438 RESOURCE ENGINEERING RES2880! UMWI6 840629

ETC Swpl* N». CoHpMy P«llt«y SOTP!« Pel«» 0*t« Tta* Hour*

: Compound Name

1 Alkane - -

... 2 Banzenamine. (phenyl athenyl)

3 1.3.5-Trlazln-2(1HJ-on• 4.6 dlamlnc

4 C2~Alkyl Tetrahydronaphthalane '

• •>.

Data

Scan
Number

352

792

800

1007

. '-

Retention;
Time
(Min)

10.1

18.0

18.2

21.9

M V

-
195

127

160

• -: *, •*»*«••

Idehtifiert

CAS
Number

-

' -

Z7269

-

V v; ' V

Empirical
Formula

CnH2n*2
C|4Ht$N

CaHfiNsO

C|2Mt«
V

Eatimated
Concen.

ug/1

3

2

1

- 2

•

•

*

-

CD
db

f

!

o

ro
o
CO
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Tentatively Identlf

July 27. 1984

TABLE 1: QUALITATIVE RESULTS

led Organic Compounds - GC/MS Analysis Data - Base/Neutral Fraction (QR08)

Chain of Cuiicdy Data ftagulrad tor ETC Data Management Summary Aeporft : v. :

;." EM3S j- ; RESOURCE ENGINEERING - : ' . - \ - ' . :RES2«80l:.;^;:-./WMW16-;^84062d |i|Y.: '̂ -...

fIC !•»!• Mil. Cowmy . rtcllily IOT»|« PaiM '. : 0»»« : TiM ' '.. Naur*

Compound HUM

1 l,3-Benezandlol» 4-hexyl

'• ...........

. .. ..

•

Data

Scan
Nunber

667

Retention
Tine
(Min)

15.1

M.U.

194

* «j. •*•

Identifier*

CAS
Nuaber

196776

V

*«

Empirical
Fonaula

?

• • ' • ' •• i'^v;-.---;-;^;;::- ' :. .,'^.

Ettimted •
Conccn. :

uo/1

BO

(^ '•:•'"'.''••"

IS)
o
A
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TABLE 1: QUANTITATIVE RESULTS

Conventlonals Analysis Data (QR12)

'E943«f;WSW*CE ENGINEERING : : RES2880r ; »MI16 ;x^0629 ( ! ̂ v : "^

••'.'*•*"*"
Specific Conductance
Tenperature

• . Retail* • .... ' • . : - • •

Mtature;

6.77
2640

37.30

i

"' ' " ^0ti ' •• "• •"•"• Unit* Ot

std
un/cn
Deg. C

i

:r-.ri '- • :-:'i i^^ s"lhi.:>'v?-::'f-;." •-.»^Vw-.--i-Vi:-- .'•

•'^Ji::-"A:?

• . • ::••••:..• • .- -• •
:!lll|tf̂

":':/-i7:f:. ."/"i"- '••'

•iffiiKd
>,• -./••- : :.-

•

.*. i,.1 " , ' "..

c6
$

ex

to
o



TABLE 2: METHOD PERFORMANCE DATA

Surrogate Recovery - GC/MS Data (QR20)

. : '•': • : x; . ClHln of Cuttody Data R»qulr»a for CTC Ot»a Managromonf Summary fteposi* . . .-?; ' ' : . • • ......

7 i*»Jt:.-.-i'/ • • ' " . . ' '''';-. ..'• "•"".:.:'::•: • ' " • . ••- '-i:-:^:^^^^^^l^-^^^
: •"';• .. ' .'.-•' ... ... • '•: / - • ' . . •• ' . . . • " ' • .••:;•..: -\.-: .:̂ .\:V''-;:::V.V-:"v'.::''i:'?...:.'ii-:v.:.:.:::'':-..:ei«p»M.-"1

in •*»!« MO/"; '.,.;.. ';;.co«««y • ,•• • .V..-;. " ' • -r«iiiiv;; ̂ -'iWi« wi*î ::-?,:'̂ iiî îii';..: HO«« ••

^-•ii ^.c- :̂;;;,,v;r-:-
VOLATILE FRACTION

Bromochloromethane

Benzene. dfi

Fluorobenzene

1 ,4-DichlorobuUne

'..... Cental luorobenzene

Cthyibenzene,d|Q

ACID FRACTION

-I..-"- 2~fl uorophenol

Pentai luorophenol

BASE/NEUTRAL FRACTION

2-Fluorobiphenyl

l-Fluoronaphthalene

Nit robenzene , d^

• * T«» Sll
ry ••ti»bl* AM to ••«pl« mtttriii ml«rf*t*nc«*

-; Amount..:
:-;, Added »'••'••

.200

,150

.ISO

.200

.ISO

.ISO

80

80

80

80

80

'% Recovery ;

194**

102

too
too
too
103

80

105

77

62

98

i

Jufy 27. 1984

/ Control Limits *

-•;.:.•.• Lowor -.•,..-;.

THiiH
4^-M

,'^w
__?5_^._

4r*..**- "i^

.l̂ M,̂

"rrsirr
.̂̂ ^s.:̂
,. ., *. , .

,„ . $?„„...

., 63 .

Opp«r

_, 122 ..,

K* *

1

_.'w.l

19

1€^ - .T.

'* »-.

-". 1?6 . ,

—--•'"••••

-v» .̂( ,

*~ — --

00.,,

!« «

r--

_L 1*1

. 143

,, . _••>* .



ETC TESTING an* CERTIFICATION

TABLE 2: METHOD PERFORMANCE DATA

GC/MS Tuning Data - Bromofluorobenzene (BFB) for Volatlles Analysis (QR21)

27.

; i.;: Cfta/n of Cvttotfy Data Atwfrctf for £TC DM* lt»ntg»m»nt Suatmvy Riportt

fIC ' »;.".•".'. Point Ita» Noun

ro
O

mil

SO
75
95
96
173
174
175
176

177
"• .".• '

Jf "

y.: :.••••• Ion Abundance •".••-. •••--.•
•'•'••••• •'•'• '•• Criteria '' :'" •''

15-40X of Matt 95
30-60% of Mass 95
Bate Peak. 100X relative abundance
5-9X of Mass 95
Lett than IX of Matt 95
Greater than SOX of Mass 95
S-9X of MSt 174
Greater than 9SX but less than
101X of Mast 174 .
5-9% of MSS 176

..•̂ ™̂ w
'••":• : ..-"•:.-. '••*•"•' .'"•>•

Abundance '•
(X Base Peak)

22 •
51
100
7

«1
77
6
75

S

/ / Date: $40717
Run No: >C305I

Spectrum No: 99
Analyst: R. Albert
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TABLE 2: METHOD PERFORMANCE DATA

GC/MS Tuning Data - Decafluorotrlphenylphosplne (DFTPP) for Acids Analysis (QR22)

July 26.1904

E9438

ETC S«*)<

C/lt/fl

» MB,

of Custody Data Aew/reo1

... • •

Company

fCY*TC
, - t

0«ft U»i)*g*m»nt

.. ' • • . ..

Facility Si

Summtry Aeportt

•• '•'/ ';'..•":;' :.." ;ft"
. . ••

•plii Point • • ' - : 6it« .
•' € itpftCtf • '

.Ttae Hour •

IV)
O
OB

•/I
51
68
70
127
197
198
199
275
365
441
442
443

Ion Abundance . . :. .
Criteria .:

30-60% of »»«« 198
Lass than 2X of nass 69
Less than 2X of »a«* 69
40-60X of mass 198
Lois than IX of MS* 198
Base peak. IOOX relative abundance
5-9X of MIS 198
10-30% of mass 198
Greater than IX «f Met 198
Less than mass 443
Greater than 40% of mass 198
17-23% of mass 442

Abundance '•••
(% Base Peak):

59
<2
<2
50
<l
100
6
22
?''12
T!14

Date: 840722
Run No: >E3118 .

Spectrum No: »374 -155
Analyst: T. Rusowlci
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OJuly 26.1984 o>

TABLE 2: METHOD PERFORMANCE DATA

GC/MS Tuning Data - Decafluorotrlphenylphospine (DFTPP) for Base/Neutrals Analysis (QR23) i

CftaJn of Cmtody Oaf a A«otf'r»d for CfC Oara 41 anaaejnefif /Icperlf

lie i«*i« *»;•;•
:::>';;.-i . - : • '
::0»t*:-; Itaii. H»»r»

O
(O

•/I
51
68
70
127
197
198
199
275
365
441
442
443

.: Ion Abundance :
'.•: ••• -." • Criteria •'• '.'.: • • ' ; - . •

30-60X of MSS' 198 v -'"'>:. r:'f-:.;::^
Less than 2X of MSS 69
Less than 2X of MSS 69 '̂ ^̂ Ŵ :--
40-60X of MSS 198
Less than IX of wm 198
Base peak, 100X relative abundance
S-9X of MSS 198
10-30X of MSS 198
Greater than IX of MSS 198
Less than Mass 443
Greater than 40X of MSS 198
17-23X of MSS 442

Abundi
(X Base

-."::vn--'»;;:;;_.<;
.̂;̂;s

2
t

12" a:i;

mce . .
Peak)-

r •'.••T1;.":-;:;.-
1 " ",', /X"*jJX'"v"vX J"

i
i
".vv.;.vv;.v.v.y-;.

i
,

!
1
r

Date: 840720
Run No: G3466

Spectnm No: 489
Analyst: K. BohaparU



Methodology
for

GC/MS Analysis of Priority Pollutant Compounds
The methods employed in the GC/MS analysis for priority pollutants are established EPA
methods. Rigid compliance with the instrument parameters and performance criteria of the
published methods was achieved. In some cases, the precise amounts of sample used and the
sample handling procedures vary with the complexity of the sample matrix. Qualitative
identification of the priority pollutants was performed using the relative retention times, the
relative abundance of three characteristic ions and the abundance ratios. The entire mass
spectrum was reviewed to confirm each identification. Quantitative analysis of detected
compounds was performed by using a response factor generated by a major, characteristic
ion of the specific compound and an internal standard.

Compounds, in addition to those on the priority pollutant list, were identified through a
computer-aided search of the NBS-EPA spectra library. After review the identifications are
included in a separate tabulation and labelled 'tentatively identified*.

Vo/«f//t Priority Polluttnt Compound*

For the analysis of Volatile priority pollutants. EPA Method 624 (Federal Register. December
3.1979; page 69532) was used. The method can be summarized as follows: Helium is bubbled
through a 5 ml water sample contained in a specially designed purging chamber at ambient
temperature. The purgeabie volatile organic compounds are transferred from the aqueous
phase to the vapor phase. The vapor is swept through a sorbent column where the organic
components are trapped. After the purge cycle is complete, the sorbent column is heated and
backfiushed with helium to desorb the organic purgeabies onto a gas chromatographic column.
The gas chromatograph is temperature programmed to separate the purgeabie mixture. The
separated purgeabie components are then identified and quantitated using a computerized

. mass spectrometer. _ j-
i

Ada. t»*o/Noutr»l ond Potticld* Priority Potlvttnt Compound* i

For the analysis of the Acid. Base/Neutral and Pesticide priority pollutants in an aqueous
liquid matrix. EPA Method 625 (Federal Register. December 3. 1979; page 69540) was used.
The method can be summarized as follows: A measured volume of sample, approximately 1 liter,
is adjusted to a pH greater than 11 and extracted with methyiene chloride. The pH of the
sample is adjusted to a value less than 2 and extracted with an aliquot of fresh methyiene
chloride. A separatory funnel or continuous extractor is used to perform the extractions.
The two extracts are dried and concentrated to a 1 ml final volume. Each extract is injected
into a GC/MS instrument specifically configured for the correct fraction.

L-210 I
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TOTftL ION CHKOHflTOCRHH

1
1
I
1
1
I
I
1
I
I
I
I

Data Pi la: >G3489:tU3
Nama: 840720 G
Miftc: E943BB

Id Fila: 6BNP
Tit la: BN,PEST,IFB ISTDS IDFILE PUC..840510
Last Calibration: 640721 08:25

Operator ID: KB9414
Oaunt Time: 640721 14:17

BTL#23
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Appendix B

Mass Spectral Data
for

Calibration Compounds

1) |f the sample analysis included the determination of purgeabie
organic compounds then a mass spectrum for
4-bromofiuorobenzene (BFB) is included. This data was used in
the instrument calibration protocol on the day of analysts.

2) if the sample analysis included the determination of
non-pur geabie organic compounds then a mass spectrum for
decafiuorotnphenyiphosphme (DFTPP) is included. This data was
used m the instrument calibration protocol on the day of analysis.

- f
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in cases where no native 2.3,7,8-TCDD is detected, the actual detection limit is
estimated and reported based on a signal to noise ratio of 2.5 to 1 at ions 320 and
322.

For each sample, the internal standard is present with at least a 10 to 1 signal to noise
ratio for both mass 332 and mass 334. Also, the internal standard 332/334 ratio must
be within the range of 0.67 to 0.87.

Chaln-of-Custody

The cham-of-custody procedure is part of our quality assurance protocol. We believe our
chain-of-custody record fully complies with the legal requirements of federal, state and local
government agencies and of the courts of law. The record covers:

- labeling of sample bottles, packing the Sample Shuttle and transferring the Shuttle
under seal to the custody of a shipper;

- outgoing shipping manifests;

- the chain-of-custody form completed by the person(s) breaking the Shuttle seal,
taking the sample, reseating the Shuttle and transferring custody to a shipper;

- incoming shipping manifests;

- breaking the Shuttle's reseat;

- storing each labeled sample bottle in a secured area;

- disposition of each sample to an analyst or technician; and

- f

- the use of the sample in each bottle in a testing procedure appropriate to the intended
purpose of the sample.

The record shows for each link in this process:

- the person with custody; and

- the time and date each person accepted or relinquished custody.

K-215
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Appendix A

Mass Spectral Data
for

Quantitated Compounds

1) A total ion civomatogram for each sample analysed by a GC/MS
instrument.

2) A mass spectrum and a reference spectrum tor each priority
pollutant compound detected in the sample.

- r
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I

I

I

I

Hittrogintout Samp/ft (txctpt for Mircury ana/y«/tj

Samples are analyzed in batches of 30 or less. For batches in which the sample matrices
are heterogeneous, the QC program is a minimum of 65% and consists of analyzing:

- each of the 30 customer samples in duplicate;

- 4 Replicates;

- 4 Replicate spikes;

- 2 Replicate independent reference standards:

- 6 Calibration standards (processed using the sample preparation method):

- 2 Blanks (processed using the sample preparation method);

- 4 Calibration standards (without sample preparation); and

- 1 Blank (without sample preparation).

Ani/ytlt of Mtrcury

To analyze samples for mercury we group them by matrix in batches of 20 or less. Our
QC program is a minimum of 66% and consists of analyzing:

- r- each of the 20 customer samples in duplicate;

- 3 Replicates;

- 2 Replicate spikes;

- 2 Replicate independent reference standards:

- 10 Calibration standards (processed using the sample preparation method); and

- 2 Blanks.

Analysis of Pesticides. Herbicides and PCB's (EPA Method 606)

Pesticide, herbicide and PCB samples are grouped in batches of 16 customer samples or less
according to the type of analysis to be performed. The QC program lor each of these three
types of analyses is a minimum of 20% and consists of analyzing:

- 1 blank sample;

- 1 spiked blank sample;

- 1 replicate sample;

- 1 replicate spiked sample; and

- 1 blank QC sample for at least each 100 samples analyzed.

The GC instruments are tuned daily to meet performance criteria in Method 606. Because
Method 606 lacks data acceptance criteria. ETC has developed its own upper and lower
quality control limits. When a test result falls outside the control limits, the test is
re-run.

K-213



TESTING tna CERTIFICATION

Analysis of Cyanides and Phenols

Cyanides and phenols are analyzed using a Technicon AutoAnaiyzer II GT.

- Absorbance of full scale standards must be within +/- 25% of nominal absorbance.

- Duplicate calibration standards at four different concentrations are run with each
batch of customer samples.

- At least one intersampie standard is run for each 20 customer samples.

- Gain and carryover standards are analyzed at the end of each run.

Analysis of Total Organic Hallde (TOX)

- Blank reagent water must contain less than 5 ug/l of halide (as chloride).

- Using a trichlorophenol standard, the mean adsorption efficiency must be within +/-
15% of the standard value.

- Pure compound recoveries must average 100 4/-i5% (standard deviation).

Analysis of 2.3.7.8-TCDD (Dloxln) by GC/MS (SIM)

- Each sample isdosed with a known quantity of 13Cj9-2,3.7.8-TCDD as internal
standard and 37C>4-TCDO as surogate standard. Trie action limits for surrogate
standard results is +/- 40% of the true value. Samples showing surrogate standard!

' results outside of these limits are reextracted and reanalyzed. " |

- A laboratory "method blank* is run along with each set of 24 or fewer samples. The *
method blank is also dosed with the internal standard and surrrogate standard.

- At least one per set of 24 samples is run in duplicate to determine intralaboratory
precision.

- Qualitative Requirements. The following are met in order to confirm the presence of
native 2.3.7.8-TCDD:

a. Isomer specificity must be demonstrated initially and verified once per 8-hour
work shift. The verification consists of injecting a mixture containing TCDD isomers
which elute close to 2.3.7.8-TCDD. The 2.3.7.8-TCDD must be separated from
interfering isomers. with no more than 25% valley relative to the 2.3.7.8-TCDD peak.

b. The 320/322 ratio is within the range of 0.67 to 0.87.

c. Ions 320. 322. and 257 are all present and maximize together the signal to mean
noise ratio must be 2.5 to 1 or better for all 3 ions.

d. The retention time is equal (within 3 seconds) the retention time for the
isotopicaliy labeled 2.3.7.8- TCOD.

e. At least one of the positives can be confirmed by obtaining partial scan spectra
from mass 150 to mass 350. The partial scan guidelines are as follows:

. the 320/324 ratio should be 1.58 +/- 0.16

. the 257/259 ratio should be 1.03 +/- 0.10

. the 194/196 ratio should be 1.54 +/- 0.15

- One sample is spiked with native 2.3.7.8-TCDD at a level of 1.0 PPB (for soil) for each
set of 24 or fewer samples.
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Quality Assurance/Quality Control Procedures (QA/QC)

ETC bases its quality assurance protocols on the following government guidelines:

. "Handbook for Analytical Quality Control in water and wastewater
Laboratories', EPA-600/4-79-019. March 1979;

. National Enforcement Investigation Center Policies, and Procedures manual;
EPA-330/9/79/OOI-R. October 1979;

. the recommended guidelines for EPA Methods 624 and 625. (Federal Register.
December 3.1979. pp. 69532-69559);

. "Manual of Analytical Methods for the Analysis of Pesticides in Humans and
Environmental Samples," EPA 600/6-80-038. June 1980; and

. "Determination of 2.3.7,6-TCDD in Soil and Sediment" EPA, Region VII, Kansas
City. September 1963.

However, we have modified our protocols to provide a higher level of QA/QC than the guidelines
require. For example, we analyze a higher than required number of quality control samples and
we pay especially careful attention to the certification of the "reference standard" compounds
we use in analysis. Below are listed the key QA/QC elements for the methods we used.

Analysts of Volatile Organic Compounds (EPA Method 624)
- r

- Each batch of 13 samples consists of 9 customer samples (at maximum), one blank
sample, one spiked blank, one spiked sample and one replicate sample. This amounts to a
30% quality control factor.

- Three surrogate compounds are added to each sample in the batch of 13.

- At least one blind quality control sample is introduced to the laboratory for analysis
for each hundred samples analyzed.

- Each GC/MS is checked and retuned. if necessary, every 6 hours to ensure that its
performance on bromofiuorobenzene (BFB) meets the EPA criteria.

- A calibration curve for quantisation is prepared using a mixture of volatile Organic
Priority Pollutant "standards" at a minimum of 3 different concentrations and using a
mixture of 3 internal standards at a constant concentration.

- The calibration curve is verified with a mixture of priority pollutant standards every 8
hours.

- Results are compared to the acceptance criteria given in Method 624; any that do not
meet the criteria are re-analyzed.

Analysis of Organic Compounds Extracted in Acid or Base/Neutral Solutions (EPA Method 625)

- Each batch of 20 samples consists cf 16 customer samples (at maximum), one ciank
sample, one spiked blank, one sample spiked with the priority pollutant standard mixture
and a duplicate customer sample. This amounts to a 20% quality control factor.

- Five surrogate compounds are added to each sample in the batch of 20.

- At least one blind quality control sample is introduced to the laboratory for analysis
for each hundred samples analyzed.
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- Each GC/MS is checked and retuned, if necessary, every eight hours to ensure that its
performance on decafiuorotriphenyiphosphine (DFTPP) meets the EPA criteria.

- A calibration curve for quantitation is prepared using a mixture of standards composed
of either the Organic Acid or Base/Neutral Extractabie Compounds at a minimum of 3
concentrations and using 2.2'-difiuorobiphenyi as an internal standard.

- The calibration curve is verified with a mixture of priority pollutant standards every
eight hours.

- Results are compared to the acceptance criteria given in Method 625; any that do not
meet the criteria are re-analyzed.

Analysis of Metals

All Simo/«t

- New standards are prepared for each batch of samples.

- Normal calibration is performed using a blank sample and four standards that have been
through the sample preparation procedure. A regression analysis is used to construct
the calibration curve.

- For each sample analysis that requires the use of the "method of additions* technique, a
three point calibration is performed using U.S EPA 'Methods for Chemical Analysis of
Water and Wastes. 1979". Results are obtained using linear regression analysis. Any
results with a coefficient of correlation below 0.990 are considered erroneous. . r
necessitating raw data editing or sample re-analysis. ;

- in constructing the normal calibration curves the lowest concentration levels we usJe
are values greater than or equal to 5 times the Instrumental Detection Limit (IDL).

- All calibration standards are analyzed in duplicate, at a minimum.

- independent reference standards are used to check the accuracy of calibration
standards.

- A check standard is analyzed every ten samples to validate the normal calibration
curve.

Homogtntous Stmpitt (txetpt for Mircury »ntly»it)

Samples are analyzed in batches of 30 or less. For batches in which the sample matrices
are homogeneous, the QC program is a minimum of 42% and consists of analyzing:

- 3 Replicates;

- 2 Replicate spikes;

- 2 Replicate independent reference standards:

- 6 Calibration standards (processed using the sample preparation method);

- 2 Blanks (processed using the sample preparation method);

- 4 Calibration standards (without sample preparation); and

- 1 Blank (without sample preparation).
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Appendix C

Mass Spectral Data
for

Tentatively Identified Compounds

1) For each tentatively identified compound a mass spectrum of the
detected compound, a reference mass spectrum for that
compound and a plot of the spectral differences are provided.
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Appendix E

Chain-of Custody Forms

1) A field Chain-of-Custody form (CC1) is included for all samples
shipped by ETC shuttle.

2) An in-house sample Chain-of Custody form Is included for the
period the sample was in ETC's possession.

3) A subcontractor's Chain-of-Custody form is included for any
analytical work not performed within ETC's laboratory.

4) Any additional Chain-of-Custody material provided by a client or
by a client's sampling agent is also included.
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ETC TSSTING anff CeHTlflCATIQN

LABORATORY CHAIN-QF-CUSTODY CHRONICLE

ETC Sample Numb«r($).

Sample Preparation For:

Base/Neutral/PCB's ft Pesticides

Acids

Metals

Others

Others

Ot h« r s

Ot he r s

Analyst Date

- T

Sample Analysis For:

Base/Neutral/PCB's ft Pesticides

Acids

VOA/Purgeables

Metals

Others_

Analyst Date

Others

Others

Others

Verified By,
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223
225.
227
240.
244
245.
245
247.
250
255.
2S6
257.
259

2

.05
85
.05
15
.05
85
.10
00
.00
40
.70
10
.00
75
.10
30
.70
00
.00
00
.00
95
.25

Int.

100.00
5.92
4.46
5.29
20.20
2.80
2.45
4.89
6.71
1.93
10.81
4.46
6.00
2.09
11.01
2.13
2.25

-2.29
2.01

46.04
8.09
3.94
2.37

n/2

273.10
274.00
275.00
276.10
293.. 25
294.95
296.05
310.30
321.15
322 . 95
333.50
335.20
350.55
352.05
358 . 25
364.70
372.10
387.65
409.35
423.10
441.15
442.05
443.05

Inl .

3
3.
21
4.
2
1.
6
2.
2
3.

2.
2
2.
2
2.
2
1.
1
4.
11
70.
13

.31
67
.7C
54
.13
85
.51
09
.25
OC
.20
17
.09
41
.05
21
.6C
CS
.7C
39f:*{
57;
.63

iage return ••
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APPENDIX L

Priority Pollutant Sampling Procedures

Before each well was sampled, a minimum of three casing volumes
of water was removed. The volume of water to be evacuated was
determined by measuring the height of the water column in the
well in feet and multiplying that value by 0.489*r2, where r is
the radius of the well in inches. Water was purged from the
wells using dedicated bailers. Bailers used in PVC wells are
constructed of PVC with nylon rope, while a teflon bailer with
nylon rope was used for the stainless steel well (MW-38). Prior
to evacuation MW-38 was checked for both light and heavy immisc-
ible fractions using as oil-water interface probe. No immisc-
ible fractions were detected in this well in October 1987.
During bailing and sampling plastic sheeting was placed around
the well on the ground to keep the bailer rope clean and free
from surface contamination. Ground water removed from wells
adjacent to the site was collected in 55 gallon drums for later
disposal in the main pond. Water from the three background
wells and MW-29 in the well nest were judged by EPA to be far
enough removed from the site and free from contamination to
allow this water to be disposed of on the ground near each well
location.

Wells were sampled with the same bailer used during purging.
The bailer was carefully lowered into the well and allowed to
fill. A teflon bottom-emptying device was placed on the bottom
of the bailer to decrease aeration of the sample. This device
has silicon tubing and a clamp on the outlet side to control
water flow. This set up was used to fill all sample bottles
except for metals, which were field filtered (to .45 microns)
from plastic cups prior to sample collection.

The field filtering equipment and teflon bottom-emptying device
were thoroughly cleaned between each well by washing in a liqui-
nox/distilled water solution and then rinsing with distilled
water. The tygon tubing for field filtering and the silicon
tubing used for the bottom-emptying device was discarded and
replaced with new tubing for each well.

An EPA representative from Jacobs Engineering Group split four
samples with ERH-Southwest personnel (MW-12,34,35 and 38). Each
group used the same procedures and sampling equipment to insure
consistency. Samples were split between Jacobs and ERM by par-
tially filling the same bottle type (i.e. VOAs; BNAs; etc.) for

L-i
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each group from the same bailer of water until all bottles were
full.

Upon completion of sampling, labelled bottles were placed in ice
chests with ice. Samples collected that day were shipped with
proper chain of custody forms via Federal Express for next day
delivery to Enseco/Rocky Mountain Analytical Laboratories. All
samples arrived at the lab within 24 hours of sampling for
immediate processing.

L-ii
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Enseco

I. OVERVIEW

On October 28-31, 1987, Enseco-Rocky Mountain Analytical Laboratory
received 24 samples from ERM-Southwest, Inc. A complete listing of tests
requested, by sample, is given in Section III.

This report presents the analytical results as well as supporting
information to aid in the evaluation and interpretation of the data and is
arranged in the following order:

I. Overview
II. Sample Description Information
III. Analytical Tests Assigned
IV. Analytical Results
V. Quality Control Report
VI. Description of Analytical Methodology

LCS #2 for BNA QC LOT 054 AA was lost during sample preparation.

L-2
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Enseco

SAMPLE DESCRIPTION INFORMATION

for

ERM-SQUTHWEST INC

RMAL
Sample No.

64874-001
64874-002
64874-003
64874-004
64874-005
64874-006
64874-007
64874-008
64874-009
64874-010
64874-011
64874-012
64874-013
64874-014
64874-015
64874-016
64874-017
64874-018
64874-019
64874-020
64874-021
64874-022
64874-023
64874-024

Samole Description

MW-29
MW-19
TRIP BLANK
MW-6
MW-10
MW-40
MW-33
DUPLICATE #1
DUPLICATE #2
MW-7
MW-30
MW-39
MW-12
MW-31
MW-32
MW-14
MW-36
MW-37
MW-35
MW-34
MW-18
DUPLICATE *3
MW-13
MW-38

Sample Tvne

Groundwater
Groundwater
Water
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater

Date
Sampled

10/27/87
10/27/87
10/27/87
10/27/87
10/27/87
10/27/87
10/28/87
10/28/87
10/28/87
10/28/87
10/28/87
10/28/87
10/28/87
10/28/87
10/28/87
10/29/87
10/29/87
10/29/87
10/29/87
10/29/87
10/29/87
10/30/87
10/30/87
10/30/87

Date
Received

10/28/87
10/28/87
10/28/87
10/28/87
10/28/87
10/28/87
10/29/87
10/29/87
10/29/87
10/29/87
10/29/87
10/29/87
10/29/87
10/29/87
10/29/87
10/30/87
10/30/87
10/30/87
10/30/87
10/30/87
10/30/87
10/31/87
10/31/87
10/31/87

L-3
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III. ANALYTICAL TESTS ASSIGNED

The following section presents all of the tests assigned to each of the
samples in the project. The tests are listed in the order in which data is
presented in Section IV. (Analytical Results).

In addition to a test description, information is provided concerning
whether the test has been changed, or customized, to accommodate specific
needs of the client. Customization can involve changes in the analyte list
(addition or deletion of standard analytes) or changes in the standard
detection limit.

L-4
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Enseco

ANALYTICAL TESTS ASSIGNED

for

ERM-SQUTHWEST INC

RMAL
Sample No. Analysis Description Custom Test*

64874-001 PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS
ORGANOCHLORINE PESTICIDES/PCB's 608
MERCURY, COLD VAPOR AA

DISSOLVED METALS
ARSENIC, FURNACE AA

DISSOLVED METALS
LEAD, FURNACE AA

DISSOLVED METALS
SELENIUM, FURNACE AA

DISSOLVED METALS
THALLIUM, FURNACE AA

DISSOLVED METALS
PRIORITY POLLUTANT METALS

DISSOLVED METALS
TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
CYANIDE, TOTAL
PHENOLICS (4-AAP)

64874-002 PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS
ORGANOCHLORINE PESTICIDES/PCB's 608
MERCURY, COLD VAPOR AA

DISSOLVED METALS
ARSENIC, FURNACE AA

DISSOLVED METALS
LEAD, FURNACE AA

DISSOLVED METALS
SELENIUM, FURNACE AA

DISSOLVED METALS
THALLIUM, FURNACE AA

DISSOLVED METALS
PRIORITY POLLUTANT METALS

DISSOLVED METALS
TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

NO
NO
NO

NO

NO

NO

NO

NO

NO
NO
NO
NO
NO

NO
NO
NO

NO

NO

NO

NO

NO

NO
NO
NO

*This test has been customized in terms of analyte list or detection limit to accommodate special
needs of the client.
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Enseco

ANALYTICAL TESTS ASSIGNED (coat.)

for

ERM-SQUTHWEST INC

RMAL
Sample No. Analysis Description Custom Test*

64874-002 CYANIDE, TOTAL
PHENOLICS (4-AAP)

64874-003 PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS
ORGANOCHLORINE PESTICIDES/PCB's 608
MERCURY, COLD VAPOR AA

DISSOLVED METALS
ARSENIC, FURNACE AA

DISSOLVED METALS
LEAD, FURNACE AA

DISSOLVED METALS
SELENIUM, FURNACE AA

DISSOLVED METALS
THALLIUM, FURNACE AA

DISSOLVED METALS
PRIORITY POLLUTANT METALS

DISSOLVED METALS
TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
CYANIDE, TOTAL
PHENOLICS (4-AAP)

64874-004 PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS
ORGANOCHLORINE PESTICIDES/PCB's 608
MERCURY, COLD VAPOR AA

DISSOLVED METALS
ARSENIC, FURNACE AA

DISSOLVED METALS
LEAD, FURNACE AA

DISSOLVED METALS
SELENIUM, FURNACE AA

DISSOLVED METALS
THALLIUM, FURNACE AA

DISSOLVED METALS
PRIORITY POLLUTANT METALS

DISSOLVED METALS

NO
NO

NO
NO
NO

NO

NO

NO

NO

NO

NO
NO
NO
NO
NO

NO
NO
NO

NO

NO

NO

NO

NO

NO

*This test has been customized in terms of analyte list or detection limit to accommodate special
needs of the client.
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Enseco

ANALYTICAL TESTS ASSIGNED (cont.)

for

ERM-SOUTHWEST INC

RMAL
Sample No. Analysis Description Custom Test*

64874-004 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
CYANIDE, TOTAL
PHENOLICS (4-AAP)

64874-005 PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS
ORGANOCHLORINE PESTICIDES/PCB's 608
MERCURY, COLD VAPOR AA

DISSOLVED METALS
ARSENIC, FURNACE AA

DISSOLVED METALS
LEAD, FURNACE AA

DISSOLVED METALS
SELENIUM, FURNACE AA

DISSOLVED METALS
THALLIUM, FURNACE AA

DISSOLVED METALS
PRIORITY POLLUTANT METALS

DISSOLVED METALS
TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
CYANIDE, TOTAL
PHENOLICS (4-AAP)

64874-006 PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS
ORGANOCHLORINE PESTICIDES/PCB's 608
MERCURY, COLD VAPOR AA

DISSOLVED METALS
ARSENIC, FURNACE AA

DISSOLVED METALS
LEAD, FURNACE AA

DISSOLVED METALS
SELENIUM, FURNACE AA

DISSOLVED METALS
THALLIUM, FURNACE AA

DISSOLVED METALS

NO
NO
NO
NO

NO
NO
NO

NO

NO

NO

NO

NO

NO
NO
NO
NO
NO

NO
NO
NO

NO

NO

NO

NO

NO

*This test has been customized in terms of analyte list or detection limit to accommodate special
needs of the client.
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Enseco

ANALYTICAL TESTS ASSIGNED (cont.)

for

ERM-SOUTHWEST INC

RMAL
Sample No. Analysts Description Custom Test*

64874-006 PRIORITY POLLUTANT METALS
DISSOLVED METALS

TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
CYANIDE, TOTAL
PHENOLICS (4-AAP)

64874-007 PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS
ORGANOCHLORINE PESTICIDES/PCB's 608
MERCURY, COLD VAPOR AA

DISSOLVED METALS
ARSENIC, FURNACE AA

DISSOLVED METALS
LEAD, FURNACE AA

DISSOLVED METALS
SELENIUM, FURNACE AA

DISSOLVED METALS
THALLIUM, FURNACE AA

DISSOLVED METALS
PRIORITY POLLUTANT METALS

DISSOLVED METALS
TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
CYANIDE, TOTAL
PHENOLICS (4-AAP)

64874-008 PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS
ORGANOCHLORINE PESTICIDES/PCB's 608
MERCURY, COLD VAPOR AA

DISSOLVED METALS
ARSENIC, FURNACE AA

DISSOLVED METALS
LEAD, FURNACE AA

DISSOLVED METALS
SELENIUM, FURNACE AA

DISSOLVED METALS

NO
NO
NO
NO
NO

NO
NO
NO

NO

NO

NO

NO

NO

NO
NO
NO
NO
NO

NO
NO
NO

NO

NO

NO

NO

'This test has been customized in terms of analyte list or detection limit to accommodate special
needs of the client.
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Enseco

RMAL
Sample No.

64874-008

64874-009

64874-010

ANALYTICAL TESTS ASSIGNED (cont.)

for

ERM-SOUTHWEST INC

Analysis Description

THALLIUM, FURNACE AA
DISSOLVED METALS

PRIORITY POLLUTANT METALS
DISSOLVED METALS

TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
CYANIDE, TOTAL
PHENOLICS (4-AAP)

PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS
ORGANOCHLORINE PESTICIDES/PCB's 608
MERCURY, COLD VAPOR AA

DISSOLVED METALS
ARSENIC, FURNACE AA

DISSOLVED METALS
LEAD, FURNACE AA

DISSOLVED METALS
SELENIUM, FURNACE AA

DISSOLVED METALS
THALLIUM, FURNACE AA

DISSOLVED METALS
PRIORITY POLLUTANT METALS

DISSOLVED METALS
TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
CYANIDE, TOTAL
PHENOLICS (4-AAP)

PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS
ORGANOCHLORINE PESTICIDES/PCB's 608
MERCURY, COLD VAPOR AA

DISSOLVED METALS
ARSENIC, FURNACE AA

DISSOLVED METALS
LEAD, FURNACE AA

DISSOLVED METALS

Custom Test*

NO

NO
NO
NO
NO
NO

NO
NO
NO

NO

NO

NO

NO

NO

NO
NO
NO
NO
NO

NO
NO
NO

NO

NO

NO

*This test has been customized in terms of analyte list or detection limit to accommodate special
needs of the client.
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Enseco

RMAL
Sample No.

64874-010

64874-011

64874-012

ANALYTICAL TESTS ASSIGNED (cont.)

for

EHM-SOTJTHWEST INC

Analysis Descrlntlon

SELENIUM, FURNACE AA
DISSOLVED METALS

THALLIUM, FURNACE AA
DISSOLVED METALS

PRIORITY POLLUTANT METALS
DISSOLVED METALS

TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
CYANIDE, TOTAL
PHENOLICS (4-AAP)

PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS
ORGANOCHLORINE PESTICIDES/PCB's 608
MERCURY, COLD VAPOR AA

DISSOLVED METALS
ARSENIC, FURNACE AA

DISSOLVED METALS
LEAD, FURNACE AA

DISSOLVED METALS
SELENIUM, FURNACE AA

DISSOLVED METALS
THALLIUM, FURNACE AA

DISSOLVED METALS
PRIORITY POLLUTANT METALS

DISSOLVED METALS
TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
CYANIDE, TOTAL
PHENOLICS (4-AAP)

PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS
ORGANOCHLORINE PESTICIDES/PCB's 608
MERCURY, COLD VAPOR AA

DISSOLVED METALS
ARSENIC, FURNACE AA

DISSOLVED METALS

Custom Test*

NO

NO

NO
NO
NO
NO
NO

NO
NO
NO

NO

NO

NO

NO

NO

NO
NO
NO
NO
NO

NO
NO
NO

NO

NO

*This test has been customized in terms of analyte list or detection limit to accommodate special
needs of the client.
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Enseco

005626-

RMAL
Sample No.

64874-012

64874-013

64874-014

ANALYTICAL TESTS ASSIGNED (cont.)

for

ERM-SOUTHWEST INC

Analysis Description

LEAD, FURNACE AA
DISSOLVED METALS

SELENIUM, FURNACE AA
DISSOLVED METALS

THALLIUM, FURNACE AA
DISSOLVED METALS

PRIORITY POLLUTANT METALS
DISSOLVED METALS

TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
CYANIDE, TOTAL
PHENOLICS (4-AAP)

PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS
ORGANOCHLORINE PESTICIDES/PCB's 608
MERCURY, COLD VAPOR AA

DISSOLVED METALS
ARSENIC, FURNACE AA

DISSOLVED METALS
LEAD. FURNACE AA

DISSOLVED METALS
SELENIUM, FURNACE AA

DISSOLVED METALS
THALLIUM, FURNACE AA

DISSOLVED METALS
PRIORITY POLLUTANT METALS

DISSOLVED METALS
TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
CYANIDE, TOTAL
PHENOLICS (4-AAP)

PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS
ORGANOCHLORINE PESTICIDES/PCB's 608
MERCURY, COLD VAPOR AA

DISSOLVED METALS

Custom Test*

NO

NO

NO

NO
NO
NO
NO
NO

NO
NO
NO

NO

NO

NO

NO

NO

NO
NO
NO
NO
NO

NO
NO
NO

NO

"This test has been customized in terms of analyte list or detection limit to accommodate special
needs of the client.
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RMAL
Sample No.

64874-014

64874-015

64874-016

ANALYTICAL TESTS ASSIGNED (cont.)

for

ERM-SOUTHWEST INC

Analysis Description

ARSENIC, FURNACE AA
DISSOLVED METALS

LEAD, FURNACE AA
DISSOLVED METALS

SELENIUM, FURNACE AA
DISSOLVED METALS

THALLIUM, FURNACE AA
DISSOLVED METALS

PRIORITY POLLUTANT METALS
DISSOLVED METALS

TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
CYANIDE, TOTAL
PHENOLICS (4-AAP)

PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS
ORGANOCHLORINE PESTICIDES/PCB's 608
MERCURY, COLD VAPOR AA

DISSOLVED METALS
ARSENIC, FURNACE AA

DISSOLVED METALS
LEAD, FURNACE AA

DISSOLVED METALS
SELENIUM, FURNACE AA

DISSOLVED METALS
THALLIUM, FURNACE AA

DISSOLVED METALS
PRIORITY POLLUTANT METALS

DISSOLVED METALS
TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
CYANIDE, TOTAL
PHENOLICS (4-AAP)

PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

Custom Test*

NO

NO

NO

NO

NO
NO
NO
NO
NO

NO
NO
NO

NO

NO

NO

NO

NO

NO
NO
NO
NO
NO

NO
NO

*This test has been customized in terms of analyte list or detection limit to accommodate special
needs of the client.
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RMAL
Sample No.

64874-016

64874-017

ANALYTICAL TESTS ASSIGNED (cont.)

for

ERM-SQUTHWEST INC

Analysis Description

ORGANOCHLORINE PESTICIDES/PCB's 608
MERCURY, COLD VAPOR AA

DISSOLVED METALS
ARSENIC, FURNACE AA

DISSOLVED METALS
LEAD, FURNACE AA

DISSOLVED METALS
SELENIUM, FURNACE AA

DISSOLVED METALS
THALLIUM, FURNACE AA

DISSOLVED METALS
PRIORITY POLLUTANT METALS

DISSOLVED METALS
TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
CYANIDE, TOTAL
PHENOLICS (4-AAP)

PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS
ORGANOCHLORINE PESTICIDES/PCB's 608
MERCURY, COLD VAPOR AA

DISSOLVED METALS
ARSENIC, FURNACE AA

DISSOLVED METALS
LEAD, FURNACE AA

DISSOLVED METALS
SELENIUM, FURNACE AA

DISSOLVED METALS
THALLIUM, FURNACE AA

DISSOLVED METALS
PRIORITY POLLUTANT METALS

DISSOLVED METALS
TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
CYANIDE, TOTAL
PHENOLICS (4-AAP)

Custom Test*

NO

NO

NO

NO

NO

NO

NO
NO
NO
NO
NO

NO
NO
NO

NO

NO

NO

NO

NO

NO
NO
NO
NO
NO

*This test has been customized in terms of analyte list or detection limit to accommodate special
needs of the client.
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ANALYTICAL TESTS ASSIGNED (coat.)

. for

ERM-SOUTHWEST INC

RMAL
Sample No. Analysis Description Custom Test*

64874-018 PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS
ORGANOCHLORINE PESTICIDES/PCB's 608
MERCURY, COLD VAPOR AA

DISSOLVED METALS
ARSENIC, FURNACE AA

DISSOLVED METALS
LEAD, FURNACE AA

DISSOLVED METALS
SELENIUM, FURNACE AA

DISSOLVED METALS
THALLIUM, FURNACE AA

DISSOLVED METALS
PRIORITY POLLUTANT METALS

DISSOLVED METALS
TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
CYANIDE, TOTAL
PHENOLICS (4-AAP)

64874-019 PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS
ORGANOCHLORINE PESTICIDES/PCB's 608
MERCURY. COLD VAPOR AA

DISSOLVED METALS
ARSENIC, FURNACE AA

. DISSOLVED METALS
LEAD, FURNACE AA

DISSOLVED METALS
SELENIUM, FURNACE AA

DISSOLVED METALS
THALLIUM, FURNACE AA

DISSOLVED METALS
PRIORITY POLLUTANT METALS

DISSOLVED METALS
TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)

NO
NO
NO

NO

NO

NO

NO

NO

NO
NO
NO
NO
NO

NO
NO
NO

NO

NO

NO

NO

NO

NO
NO
NO

*This test has been customized in terms of analyte list or detection limit to accommodate special
needs of the client.
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Enseco

ANALYTICAL TESTS ASSIGNED (cont.)

, for

ERM-SOUTHWEST INC

RMAL
Sample No. Analysis Description Custom Test*

64874-019 CYANIDE, TOTAL
PHENOLICS (4-AAP)

64874-020 PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS
ORGANOCHLORINE PESTICIDES/PCB's 608
MERCURY, COLD VAPOR AA

DISSOLVED METALS
ARSENIC, FURNACE AA

DISSOLVED METALS
LEAD, FURNACE AA

DISSOLVED METALS
SELENIUM, FURNACE AA

DISSOLVED METALS
THALLIUM, FURNACE AA

DISSOLVED METALS
PRIORITY POLLUTANT METALS

DISSOLVED METALS
TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
CYANIDE, TOTAL -
PHENOLICS (4-AAP)

64874-021 PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS
ORGANOCHLORINE PESTICIDES/PCB's 608
MERCURY, COLD VAPOR AA

DISSOLVED METALS
ARSENIC, FURNACE AA

DISSOLVED METALS
LEAD, FURNACE AA

DISSOLVED METALS
SELENIUM, FURNACE AA

DISSOLVED METALS
THALLIUM, FURNACE AA

DISSOLVED METALS
PRIORITY POLLUTANT METALS

DISSOLVED METALS

NO
NO

NO
NO
NO

NO

NO

NO

NO

NO

NO
NO
NO
NO
NO

NO
NO
NO

NO

NO

NO

NO

NO

NO

*This test has been customized in terms of analyte list or detection limit to accommodate special
needs of the client.
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Enseco

ANALYTICAL TESTS ASSIGNED (cont.)

. for

ERM-SOUTHWEST INC

RMAL
Sample No. Analysis Description Custom Test*

64874-021 TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
CYANIDE, TOTAL
PHENOLICS (4-AAP)

64874-022 PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS
ORGANOCHLORINE PESTICIDES/PCB's 608
MERCURY, COLD VAPOR AA

DISSOLVED METALS
ARSENIC, FURNACE AA

DISSOLVED METALS
LEAD, FURNACE AA

DISSOLVED METALS
SELENIUM, FURNACE AA

DISSOLVED METALS
THALLIUM, FURNACE AA

DISSOLVED METALS
PRIORITY POLLUTANT METALS

DISSOLVED METALS
TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
CYANIDE, TOTAL
PHENOLICS (4-AAP)

64874-023 PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS
ORGANOCHLORINE PESTICIDES/PCB's 608
MERCURY, COLD VAPOR AA

DISSOLVED METALS
ARSENIC, FURNACE AA

DISSOLVED METALS
LEAD, FURNACE AA

DISSOLVED METALS
SELENIUM, FURNACE AA

DISSOLVED METALS
THALLIUM, FURNACE AA

DISSOLVED METALS

NO
NO
NO
NO

NO
NO
NO

NO

NO

NO

NO

NO

NO
NO
NO
NO
NO

NO
NO
NO

NO

NO

NO

NO

NO

*This test has been customized in terms of analyte list or detection limit to accommodate special
needs of the client.

L-16



019412

ANALYTICAL TESTS ASSIGNED (cont.)

. for

ERM-SOUTHWEST INC

Enseco

RMAL
Sample No. Analysis Description Custom Test*

64874-023 PRIORITY POLLUTANT METALS
DISSOLVED METALS

TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
CYANIDE, TOTAL
PHENOLICS (4-AAP)

64874-024 PRIORITY POLLUTANT VOLATILE ORGANICS
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS
ORGANOCHLORINE PESTICIDES/PCB's 608
MERCURY, COLD VAPOR AA

DISSOLVED METALS
ARSENIC, FURNACE AA

DISSOLVED METALS
LEAD, FURNACE AA

DISSOLVED METALS
SELENIUM, FURNACE AA

DISSOLVED METALS
THALLIUM, FURNACE AA

DISSOLVED METALS
PRIORITY POLLUTANT METALS

DISSOLVED METALS
TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALOGEN (TOX)
CYANIDE, TOTAL
PHENOLICS (4-AAP)

NO
NO
NO
NO
NO

NO
NO
NO

NO

NO

NO

NO

NO

NO
NO
NO
NO
NO

*This test has been customized in terms of analyte list or detection limit to accommodate special
needs of the client.
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Enseco
•005633
IV. ANALYTICAL RESULTS

The analytical results for this project are presented in the following
data tables. The results are presented by sample, by test, with tests
reported in the following order: GC/MS, Chromatography, Metals and
Inorganics.

Each data table includes sample identification information, and when
available and appropriate, dates sampled, received, authorized, prepared and
analyzed. The authorization data is the date when the project was defined by
the client such that laboratory work could begin.

Data sheets contain a listing of the parameters measured in each test,
the analytical results and the Enseco reporting limit. Reporting limits are
adjusted to reflect dilution of the sample, when appropriate. .Solid and waste
samples are reported on an "as received" basis, i.e. no correction is made for
moisture content. All data is "blank corrected", i.e. the level of
contamination, if any, found in the laboratory blank is subtracted from the
analytical result before it is reported.

In addition, surrogate recovery data is presented for all GC/MS analyses.
The surrogate recovery is an indication of the affect of the sample matrix on
the performance of the method. The results from the Standard Enseco QA/QC
Program, which generates data which are independent of matrix effects, is
given in Section V.

The analytical data reported are subject to the following limitations of
the analytical methodology:

GC/MS

Volatile Organics

a) The cis- and trans-isomers of dichloroethylene cannot be
distinguished using EPA Method 624. All dichloroethylene present is
reported as trans-dichloroethylene.

L-18



019414

Enseco

Semi volatile Organ ics

a) Benzo(b) and benzo(k) fluoranthene cannot be differentiated based on
their mass spectra; retention times are almost identical. The isomer
which is the closest in retention time to the sample is reported.

b) 1,2-diphenylhydrazine is measured as azobenzene.

c) N-Nitrosodiphenylamine decomposes in the gas chromatographic inlet to
diphenylamine.
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- = - Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS

EPA. METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-29

Laboratory ID: 64874-001 Enseco ID: 64874-001

Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87

Authorized: 10/28/87 _ Analyzed: 10/30/87 _

Reporting
Parameter Rejmli Units Limit

Benzene N.D. ug/L 5.0
Bromoform N.D. ug/L S.O
Carbon tetrachloride N.D. ug/L S.O
Chlorobenzene N.D. ug/L S.O
Dibromochloromethane N.D. ug/L S.O
Chloroethane N.o. ug/L 10
2-Chloroethyl vinyl ether N.D. ug/L 10
Chloroform N.D. ug/L S.O
Bromodichloromethane N.D. ug/L S.O
1,1-Dichloroethane NJ>. ug/L S.O
1,2-Dichloroe thane N.D. ug/L S.O
1,1-Dichloroethene N.D. ug/L S.O
1,2-Dichloropropane N.D. ug/L S.O
Ethyl benzene N.D. ug/L S.O
Bromomethane N.D. ug/L 10
Chloromethane N.D. ug/L 10
Methylene chloride N.D. ug/L 25
1,1,2,2-Tetrachloroe thane N.D. ug/L S.O
Tetrachloroethene N.D. ug/L S.O
Toluene N.D. ug/L 5.0
trans- 1,2-Dichloroethene N.o. ug/L 5.0
1,1,1-Trichloroethane N.D. ug/L S.O
1,1,2-Trichlorocthane N.D. ug/L S.O
Trichloroethene N.D. ug/L S.O
Vinyl chloride N.D. ug/L 10
cis-l,3-Dichloropropene N.D. ug/L S.O
trans- 1,3-Dichloropropene N.D. ug/L S.O

N.D. - Not detected

Sample: 64874-001
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Surrogate

Toluene-D8
Bromofluorobenzene
1,2-Dichloroethane-D4

Result

105
90

105

Units

%
%
%

Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA .METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-29

Laboratory ID: 64874-001 Enseco ID: 64874-001

Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87

Authorized: 10/28/87 Analyzed: 10/30/87

Reporting
Limit

N.D. - Not detected

Reported by: Steve Meritt Approved by: Jeffrey Lowry

Sample: 64874-001
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PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-29

Laboratory ID: 64874-001 Enseco ID: 64874-001
Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87
Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1 ,2-Dichloro benzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Diphenylhydrazine
Fluoranthene
Fluorene

Result

N.D.
N.D.
N.D.
NJ>.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
NJ>.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10

N.D. a Not detected

Sample: 64874-001
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OQ563JL
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA. METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-29

Laboratory ID: 64874-001 Enseco ID: 64874-001

Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87

Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1 ,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1 ,2,4-Trichlorobenzene
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methyIphenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

Surrogate

Nitrobenzene-D5
2-Fluorobiphenyl
Terphenyl-DI4
Phenol-DS

Result

N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

80
75
76
30

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%
%
%

Reporting
Limi t

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
50
10
50
10
50
10
10

.
-
-
-

N.D. - Not detected

Sample: 64874-001
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£05639
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-29

Laboratory ID: 64874-001 Enseco ID: 64874-001
Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87

Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Reporting
LimitSurrogate

2-Fluorophenol
2,4,6-Tribromophenol

Result

35
98

Units

%
%

N.D. - Not detected

Reported by: Kevin Schilling Approved by: Jeffrey Lowry

3
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SEE? Enseco
PRIORITY POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Client Name: ERM - Southwest. Inc.
Client ID: MW-29
Laboratory ID:
Matrix: Water

5762-01

Authorized: 10/28/87

Enseco ID: 64874-01
Sampled: 10/27/87

Prepared: 10/30/87
Received:
Analyzed:

10/28/87
11/15/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachlor
AldMn
Heptachlor Epoxlde
Endosulfan I
Dleldrln
4,4'-DDE
Endrln
Endosulfan II
4,4'-ODD
Endosulfan Sulfate
4,4'-DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.

Units

yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L

Reporting
Limit

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.50
1.0-
0.50
0.50
0.50
0.50
0.50
0.50
0.50

N.D. • Not detected.

Reported by € /C Approved by
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PRIORITY POLLUTANT METALS
DISSOLVED METALS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-29

Laboratory ID: 64874-001 Enseco ID: 64874-001

Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87

Authorized: 10/28/87

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Result

N.D.
0.005

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

0.02

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

o.os
0.003
0.001
0.005
0.01
0.006
0.002
0.0001
0.04
0.004
0.005
0.004
0.01

Analytical
Method

200.7
206.2
200.7
200.7
200.7
200.7
239.2
245.1
200.7
270.2
200.7
279.2
200.7

Analyzed

11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
10/30/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87

N.D. » Not detected

Approved by: Will Pratt

Sample: 64874-001
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Enseco

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-29

Laboratory ID: 64874-001 Enseco ID: 64874-001

Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87

Authorized: 10/28/87

Parameter

Total Organic Carbon
Total Organic Halogen
Total Cyanide
Phenolics

Result

2.5
23

NJ>.
N.D.

Units

mg/L
ug Cl/L
mg/L
mg/L

Reporting
Limit

0.1
5
0.01
0.01

Analytical
Method

4 IS. 1/9060
9020

335.3
420.1

Analyzed

11/02/87
11/12/87
11/05/87
11/03/87

N.D. » Not detected

Approved by: Lindsay Breyer

Sample: 64874-001
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PRIORITY POLLUTANT VOLATILE ORGANICS

EPA .METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-19

Laboratory ID: 64874-002 Enseco ID: 64874-002

Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87
Authorized: 10/28/87 Analyzed: 10/30/87

Reporting
Parameter Result Units Limit

Benzene N.D. ug/L 5.0
Bromoform N.D. ug/L 5.0
Carbon tetrachloride NJ>. ug/L S.O
Chlorobenzene NJ>. ug/L S.O
Dibromochloromethane NJ>. ug/L S.O
Chloroethane NJ>. ug/L 10
2-Chloroethyl vinyl ether NJX ug/L 10
Chloroform N.D. ug/L S.O
Bromodichloromethane NJJ. ug/L S.O
1,1-Dichloroe thane N.D. ug/L S.O
1,2-Dichloroethane N.D. ug/L S.O
1,1-Dichloroethene NJ>. ug/L S.O
1,2-Dichloropropane NJ>. ug/L S.O
Ethyl benzene NJ>. ug/L S.O
Bromomethane ' NJ>. ug/L 10
Chloromethane NJ>. ug/L 10
Methylene chloride NJ>. ug/L 25
1,1,2,2-Tctrachloroe thane NJ>. ug/L 5.0
Tetrachloroethene N.D. ug/L 5.0
Toluene NJ>. ug/L S.O
trans- 1.2-Dichloroethene N.D. ug/L S.O
1,1,1-Trichloroe thane N.D. ug/L 5.0
1,1,2-Trich lor oe thane N.D. ug/L 5.0
Trichloroethene N.D. ug/L 5.0
Vinyl chloride N.D. ug/L 10
cis-l,3-Dichloropropene N.D. ug/L 5.0
trans- 1,3-Dichloropropene NJ>. ug/L 5.0

N.D. - Not detected

1 Sample: 64874-002
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PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA .METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-19

Laboratory ID: 64874-002 Enseco ID: 64874-002
Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87
Authorized: 10/28/87 Analyzed: 10/30/87

Reporting
LimitSurrogate

Toluene-D8
Bromofluorobenzene
1,2-Dichloroethane-D4

Result

100
88

113

Units

%
%
%

N.D. - Not detected

Reported by: Steve Meritt Approved by: Jeffrey Lowry

Sample: 64874-002
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PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA. METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-19

Laboratory ID: 64874-002 Enseco ID: 64874-002

Matrix: Ground water Sampled: 10/27/87 Received: 10/28/87

Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Diphenylhydrazine
Fluoranthene
Fluorene

Result

N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
NJ>.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
NJ>.

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10

N.D. » Not detected

Sample: 64874-002
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PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-19

Laboratory ID: 64874-002 Enseco ID: 64874-002

Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87

Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1 ,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1 ,2,4-Tr ichlorobenzene
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methylphenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

Surrogate

Nitrobenzene-DS
2-Fluorobiphenyl
Terphenyl-D14
Phenol-D5

Result

N.D.
N.D.
N.D.

N.D.
N.D.
N.D.

N.D.
N.D.
N.D.

N.D.
N.D.
N.D.

N.O.
N.D.
N.D.
N.D.

N.D.
N.D.

N.D.
N.D.
N.D.
N.D.

N.D.

N.D.

88
71
78
38

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%
%
%

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
LO
10
10
50
50
10
50
10
50
10
10

.
-
-
-

N.D. - Not detected

Sample: 64874-002
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019427
Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-19

Laboratory ID: 64874-002 Enseco ID: 64874-002

Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87

Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Surrogate

2-Fluorophenol
2,4,6-Tribromophenol

Result

47
100

Units

%
%

Reporting
Limi t

N.D. - Not detected

Reported by: Kevin Schilling Approved by: Jeffrey Lowry

Sample: 64874-002

L-32



019428

Ensea
PRIORITY POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Client Name: ERM - Southwest. Inc.
Client ID: MW-19
Laboratory ID: 5762-02
Matrix: Water
Authorized: 10/28/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachlor
Aldrln
Heptachlor Epoxlde
Endosulfan I
DleldMn
4, 4 '-DDE
Endrln
Endosulfan II
4, 4 '-ODD
Endosulfan Sulfate
4, 4 '-DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroc lor- 1248
Aroclor-1254
Aroclor-1260

Enseco ID: 64874-02
Samoled: 10/27/87

Preoared: 10/30/87

Result

N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Received:
Analyzed:

Units

yg/L
yg/L
yg/L
yg/L.
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L

10/28/87
11/15/87

Reporting
Limit

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
5.0
10 -
5.0
5.0
5.0
5.0
5.0
5.0
5.0

N.D. - Not detected.

Reported by £< Approved by
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019429

PRIORITY POLLUTANT METALS
DISSOLVED METALS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-19

Laboratory ID: 64874-002 Enseco ID: 64874-002

Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87

Authorized: 10/28/87

N.D. » Not detected

Approved by: Will Pratt

Enseco

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Result

NJ>.
N.D.
N.D.
N.O.
NJ>.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

0.06

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

o.os
0.003
0.001
0.005
0.01
0.006
0.002
0.0001
0.04
0.004
0.005
0.004
0.01

Analytical
Method

200.7
206.2
200.7
200.7
200.7
200.7
239.2
245.1
200.7
270.2
200.7
279.2
200.7

Analyzed

11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
10/30/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87

Sample: 64874-002
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019430

Enseco

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-19

Laboratory ID: 64874-002 Enseco ID: 64874-002

Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87

Authorized: 10/28/87

Parameter

Total Organic Carbon
Total Organic Halogen
Total Cyanide
Phenolics

Result

2.7
36

N.O.
N.D.

Unlti

mg/L
ug Cl/L
mg/L
mg/L

Reporting
Limit

0.1
5
0.01
0.01

Analytical
Method

4 IS. 1/9060
9020

335.3
420.1

Analyzed

11/02/87
11/12/87
11/05/87
11/03/87

N.D. - Not detected

Approved by: Lindsay Breyer

Sample: 64874-002
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019431

— Enseco
^05651-

PRIORITY POLLUTANT VOLATILE ORGANICS

EPA,METHOD 624

Client Name: ERM-SOUTHWEST INC
Client ID: TRIP BLANK
Laboratory ID: 64874-003 Enseco ID: 64874-003
Matrix: Water Sampled: 10/27/87 Received: 10/28/87
Authorized: 10/28/87 Analyzed: 10/30/87

Reporting
Parameter Result Units Limit

Benzene N.D. ug/L 5.0
Bromoform N.D. ug/L 5.0
Carbon tetrachloride N.D. ug/L 5.0
Chlorobenzene N.D. ug/L 5.0
Dibromochloromethane NJ>. ug/L 5.0
Chloroethane N.D. ug/L 10
2-Chloroethyl vinyl ether N.D. ug/L 10
Chloroform N.D. ug/L 5.0
Bromodichloromethane N.D. ug/L 5.0
1,1-Dichloroe thane N.D. ug/L 5.0
1,2-Dichloroethane N.O. ug/L 5.0
1,1-Dichloroethene N.D. ug/L 5.0
1,2-Dichloropropane N.D. ug/L 5.0
Ethyl benzene N.D. ug/L 5.0
Bromomethane N.O. ug/L 10
Chloromethane NJ>. ug/L 10
Methylene chloride M.D. ug/L 25
1,1,2,2-Tetrachlorocthane N.D. ug/L 5.0
Tetrachloroethene N.D. ug/L 5.0
Toluene N.D. ug/L 5.0
trans- 1,2-Dichloroethene N.D. ug/L 5.0
1,1,1-Trichloroethane N.D. ug/L 5.0
1,1,2-Trichloroethane N.D. ug/L 5.0
Trichloroethene N.D. ug/L 5.0
Vinyl chloride N.D. . ug/L 10
cis-l,3-Dichloropropene N.D. ug/L 5.0
trans- 1,3-Dichloropropene N.D. ug/L 5.0

N.D. - Not detected

1 Sample: 64874-003
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019432

"005652*
Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: TRIP BLANK

Laboratory ID: 64874-003 Enseco ID: 64874-003
Matrix: Water Sampled: 10/27/87 Received: 10/28/87

Authorized: 10/28/87 Analyzed: 10/30/87

Surrogate

Toluene-D8
Bromof 1 uorobenzene
1,2-Dichloroethane-D4

Result

110
92

112

Units

%
%
%

Reporting
Limit

N.D. - Not detected

Reported by: Steve Meritt Approved by: Jeffrey Lowry

Sample: 64874-003

L-37



019433

- Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC
Client ID: TRIP BLANK

Laboratory ID: 64874-003 Enseco ID: 64874-003
Matrix: Water Sampled: 10/27/87 Received: 10/28/87
Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Diphenylhydrazine
Fluoranthene
Fluorene

Result

N.D.
NJ>.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.IX
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10

N.D. » Not detected

Sample: 64874-003
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019434

— Enseco

.005654

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC
Client ID: TRIP BLANK
Laboratory ID: 64874-003 Enseco ID: 64874-003
Matrix: Water Sampled: 10/27/87 Received: 10/28/87
Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1 ,2,3-c,d)py rene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1 ,2,4-Trichlorobenzene
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methylphenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

Surrogate

Nitrobenzene-DS
2-Fluorobiphenyl
Terphenyl-D14
Phenol-DS

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.

88
82
92
40

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L '
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%
%
%

Reporting
Limi t

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
50
10
50
10
50
10
10

.
-
-
-

N.D. - Not detected

2 Sample: 64874-003
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019435

Enseco
crU 0 u u o'

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: TRIP BLANK

Laboratory ID: 64874-003 Enseco ID: 64874-003
Matrix: Water Sampled: 10/27/87 Received: 10/28/87

Authorized; 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Reporting
Surrogate Result Units Limit

2-Fluorophenol 48 %
2,4,6-Tribromophenol 114 %

N.D. • Not detected

Reported by: Kevin Schilling Approved by: Jeffrey Lowry

3 Sample: 64874-003
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EXTNAME: ERM/23 (R)P: (11/18) 03

019436

PRIORITY POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Client Name: ERM - Southwest. Inc.

Enseco

Client ID: TB
Laboratory ID: 5762-03
Matrix: Water
Authorized: 10/28/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachlor
AldMn
Heptachlor Epoxlde
Endosulfan I
D1eldr1n
4,4'-OOE
Endrln
Endosulfan 'II
4, 41 -ODD
Endosulfan Sulfate
4, 4 '-DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroc lor- 1248
Aroc lor- 1254
Aroclor-1260

Enseco ID: 64874-03
Samoled: 10/27/87

Prepared: 10/30/87

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Received:
Analyzed:

Units

yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L

10/28/87
11/15/87

Reporting
Limit

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
0.50
0.50

N.D. - Not detected.

Reported by Approved by

L-41



019437

PRIORITY POLLUTANT METALS
DISSOLVED METALS

Client Name: ERM-SOUTHWEST INC

Client ID: TRIP BLANK

Laboratory ID: 64874-003 Enseco ID: 64874-003

Matrix: Water Sampled: 10/27/87 Received: 10/28/87

Authorized: 10/28/87

N.D. » Not detected

Approved by: Will Pratt

Enseco

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Result

N.D.
N.D.
N.O.
N.D.
NJ>.
N.D.
NJ>.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Unit«

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

0.05
0.003
0.001
0.005
0.01
0.006
0.002
0.0001
0.04
0.002
0.005
0.004
0.01

Analytical
Method

200.7
206.2
200.7
200.7
200.7
200.7
239.2
245.1
200.7
270.2
200.7
279.2
200.7

Analyzed

11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
10/30/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87

Sample: 64874-003

L-42



019438

Enseco

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST INC
Client ID: TRIP BLANK

Laboratory ID: 64874-003 Enseco ID: 64874-003

Matrix: Water Sampled: 10/27/87 Received: 10/28/87
Authorized: 10/28/87

Parameter

Total Organic Carbon
Total Organic Halogen
Total Cyanide
Phenolics

Result

0.5
13

NJ>.
N.D.

Units

mg/L
ug Cl/L
mg/L
mg/L

Reporting
Limit

0.1
5
0.01
0.01

Analytical
Method

415.1/9060
9020

335.3
420.1

Analyzed

11/02/87
11/12/87
11/05/87
11/03/87

N.D. » Not detected

Approved by: Lindsay Breyer

Sample: 64874-003

L-43



019439

- - Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS

EPA -METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-6

Laboratory ID: 64874-004 Enseco ID: 64874-004

Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87

Authorized: 10/28/87 _ Analyzed: 10/30/87 _

Reporting
Parameter Result Units Limi t

Benzene N.D. ug/L 5.0
Bromoform - N.D. ug/L S.O
Carbon tetrachloride N.D. ug/L S.O
Chlorobenzene N.D. ug/L S.O
Dibromochloromethane N.D. ug/L S.O
Chloroethane N.D. ug/L 10
2-Chloroethyl vinyl ether NJ>. ug/L 10
Chloroform N.D. ug/L S.O
Bromodichloromethane N.D. ug/L S.O
1,1-Dichloroethane N.D. ug/L S.O
1,2-Dichloroethane N.O. ug/L S.O
1,1-Dichloroethene N.D. ug/L S.O
1,2-Dichloropropane NJ>. ug/L S.O
Ethyl benzene N.D. ug/L S.O
Bromomethane N.D. ug/L 10
Chloromethane N.D. ug/L 10
Methylene chloride N.D. ug/L 25
1,1,2,2-Tetrachloroethane N.O. ug/L S.O
Tetrachloroethene N.O. ug/L S.O
Toluene N.D. ug/L 5.0
trans- 1,2-Dichloroethene N.D. ug/L S.O
1,1,1-Trichloroethane N.D. ug/L 5.0
1,1,2-Trichloroethane N.O. ug/L 5.0
Trichloroethene N.D. ug/L S.O
Vinyl chloride N.D. ug/L 10
cis-l,3-Dichloropropene N.D. ug/L S.O
trans- 1,3-Dichloropropene N.D. ug/L S.O

N.D. • Not detected

1 Sample: 64874-004

L-44



019440

Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC
Client ID: MW-6
Laboratory ID: 64874-004 Enseco ID: 64874-004
Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87
Authorized: 10/28/87 Analyzed: 10/30/87

Surrogate

Toluene-D8
Bromofluorobenzene
1,2-Dichloroethane-D4

Result

108
91

109

Units

%
%
%

Reporting
Limit

N.D. a Not detected

Reported by: Steve Meritt Approved by: Jeffrey Lowry

Sample: 64874-004

L-45



019441

- -- - Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA. METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-6
Laboratory ID: 64874-004 Enseco ID: 64874-004
Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87
Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylenc
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Dipheny Ihydrazine
Fluoranthene
Fluorene

Result

N.D.
N.D.
N.D.
NJ>.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10

N.D. - Not detected

1 Sample: 64874-004

L-46



019442

- — Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-6
Laboratory ID: 64874-004 Enseco ID: 64874-004

Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87

Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1 ,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1 ,2,4-Trichlorobenzene
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methylphenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

Surrogate

Nitrobenzene-D5
2-Fluorobiphenyl
Terphenyl-D14
Phenol-DS

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
NJ>.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

69
73
66
27

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%
%
%

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
50
10
50
10
50
10
10

.
-
-
-

N.D. - Not detected

2 Sample: 64874-004

L-47



019443

- Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA .METHOD 625

Client Name: ERM-SOUTHWEST INC
Client ID: MW-6
Laboratory ID: 64874-004 Enseco ID: 64874-004
Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87
Authorized; 10/28/87 _ Prepared: 11/01/87 _ Analyzed: 11/04/87 _

Reporting
Surrogate Result Units Limit

2-Fluorophenol 33 %
2,4,6-Tribromophenol 87 %

N.D. - Not detected

Reported by: Kevin Schilling Approved by: Jeffrey Lowry

3 Sample: 64874-004

L-48



019444

PRIORITY POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608
V

Enseco

Client Name: ERM - Southwest. Inc.
Client ID: MW-6
Laboratory ID: 5762-04
Matrix: Water
Authorized: 10/28/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Undane)
Heptachlor
AldMn
Heptachlor Epoxlde
Endosulfan I
DleldMn
4, 4 '-DDE
Endrln
Endosulfan II
4, 4 '-ODD
Endosulfan Sulfate
4, 4 '-DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

' Enseco ID: 64874-04
Sampled: 10/27/87

Prepared: 10/30/87

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Received:
Analyzed:

Units

yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L

10/28/87

11/15/87

Reporting
Limit

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
0.50
0.50

N.D. * Not detected.

Reported by Approved by

L-49



019445
Enseco

PRIORITY POLLUTANT METALS
DISSOLVED METALS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-6
Laboratory ID: 64874-004 Enseco ID: 64874-004
Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87
Authorized: 10/28/87

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Result

N.O.
0.007

NJ>.
NJ>.
NJ>.
NJ>.
NJ>.
N.D.
N.D.
N.D.
N.D.
NJ>.

O.OS

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

0.05
0.003
0.001
0.005
0.01
0.006
0.002
0.0001
0.04
0.002
0.005
0.004
0.01

Analytical
Method

200.7
206.2
200.7
200.7
200.7
200.7
239.2
245.1
200.7
270.2
200.7
279.2
200.7

Analyzed

11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
10/30/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87

N.D. = Not detected

Approved by: Will Pratt

L-50
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019446 Enseco

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST INC
Client ID: MW-6
Laboratory ID: 64874-004 Enseco ID: 64874-004
Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87
Authorized: 10/28/87

Parameter

Total Organic Carbon
Total Organic Halogen
Total Cyanide
Phenolics

Result

3.8
17

NJ>.
NJ>.

Units

mg/L
ug Cl/L
mg/L
mg/L

Reporting
Limit

0.1
5
0.01
0.01

Analytical
Method

415.1/9060
9020

335.3
420.1

Analyzed

11/02/87
11/12/87
11/05/87
11/03/87

N.D. - Not detected

Approved by: Lindsay Breyer

Sample: 64874-004
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019447

Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-10
Laboratory ID: 64874-005 Enseco ID: 64874-005
Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87

Authorized: 10/28/87 Analyzed; 10/30/87

Reporting
Parameter Result Units Limit

Benzene N.D. ug/L 5.0
Bromoform NJ>. ug/L 5.0
Carbon tetrachloride NJ>. ug/L 5.0
Chlorobenzene N.D. ug/L 5.0
Dibromochloromethane N.o. ug/L 5.0
Chloroethane N.D. ug/L 10
2-Chloroethyl vinyl ether NJ). ug/L 10
Chloroform NJ). ug/L 5.0
Bromodichloromethane NJX ug/L 5.0
1,1-Dichloroethane NJ). ug/L 5.0
1,2-Dichlproethane N.D. ug/L 5.0
1,1-Dichloroethene NJ). ug/L 5.0
1,2-Dichloropropane N.o. ug/L 5.0
Ethyl benzene N.D. ug/L 5.0
Bromomethane N.D. ug/L 10
Chloromethane NJ). ug/L 10
Methylene chloride NJ). ug/L 25
1,1,2,2-Te t rach lor oe thane N.D. ug/L 5.0
Tetrachloroethene N.D. ug/L 5.0
toluene N.D. ug/L 5.0
trans- 1,2-Dichloroethene N.D. ug/L 5.0
1,1,1-Trichloroe thane NJ). ug/L 5.0
1,1,2-Trichloroe thane N.D. ug/L 5.0
Trichloroethene N.O. ug/L 5.0
Vinyl chloride NJ). ug/L 10
cis-l,3-Dichloropropene N.D. ug/L 5.0
trans- 1,3-Dichloropropene NJ). ug/L 5.0

N.D. • Not detected

1 Sample: 64874-005

L-52



019448

$
Enseco

.PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-10

Laboratory ID: 64874-005 Enseco ID: 64874-005

Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87 .

Authorized: 10/28/87 Analyzed: 10/30/87

Reporting
LimitSurrogate

Toluene-D8
Bromofluorobenzene
l,2-Dichloroethane-D4

Result

110
91

111

Units

%
%
%

N.D. • Not detected

Reported by: Steve Meritt Approved by: Jeffrey Lowry

2

L-53
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019449
Enseco

QQ5G69

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-10

Laboratory ID: 64874-005 Enseco ID: 64874-005

Matrix: Croundwater Sampled: 10/27/87 Received: 10/28/87
Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Btitylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1 ,2-Dichlorobenzene
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidin«
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Diphenylhydrazine
Fluoranthene
Fluorene

Result

N.D.
N.O.
N.D.
NJ>.
NJ).
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
NJ).
N.D.
N.O.
N.O.
N.D.
N.D.
N.O.
N.D.
N.O.
N.D.
NJ).
N.D.
N.D.
N.D.
N.D.
N.O.
NJ).
NJ).

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10

N.D. » Not detected

1 Sample: 64874-005
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019450

- Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC
Client ID: MW-10

Laboratory ID: 64874-005 Enseco ID: 64874-005
Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87
Authorized: 10/28/87 _ Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( l,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1 ,2,4-Trichlorobenzene
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methylphenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

Surrogate

Nitrobenzene-D5
2-Fluorobiphenyl
Terphenyl-D14
Phenol-DS

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.O.
N.O.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
NJ>.

81
71
75
41

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%
%
%

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
50
10
50
10
50
10
10

m

•
•
-

N.D. - Not detected

2 Sample: 64874-005

L-55



019451

Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA .METHOD 625

Client Name: ERM-SOUTHWEST INC
Client ID: MW-10
Laboratory ID: 64874-005 Enseco ID: 64874-005
Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87
Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Reporting
LimitSurrogate

2-Fluorophenol
2,4,6'Tribromophenol

Result

52
97

Units

%
%

N.D. * Not detected

Reported by: Kevin Schilling Approved by: Jeffrey Lowry

Sample: 64874-005

L-56
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019452

PRIORITY POLLUTANT ORGANOCHLORINE PESTICI.DES/PCBs

EPA Method 608

Enseco

Client Name: ERM - Southwest. Inc.
Client ID: MW-10
Laboratory ID: 5762-05
Matrix: Water
Authorized: 10/28/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachlor
AldMn
Heptachlor Epoxlde
Endosulfan I
D1eldr1n
4, 4 '-DDE
Endrln
Endosulfan II
4, 4 '-ODD
Endosulfan Sulfate
4, 4 '-DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroc lor- 1248
Aroclor-1254
Aroclor-1260

Enseco ID: 64874-05
Sampled: 10/27/87

Preoared: 10/30/87

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Received:
Analyzed:

Units

yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L

10/28/87
11/15/87

Reporting
Limit

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
0.50
0.50

N.D. * Not detected.

Reported by t . Approved by

L-57



019453

PRIORITY POLLUTANT METALS
DISSOLVED METALS

Client Name: ERM-SOUTHWEST INC
Client ID: MW-10
Laboratory ID: 64874-005 Enseco ID: 64874-005
Matrix: Ground water Sampled: 10/27/87 Received: 10/28/87
Authorized: 10/28/87

Enseco

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Result

N.D.
NJ>.
NJ>.
N.D.
N.D.
NJ>.
N.D.
N.D.
N.D.
N.D.
N.O.
N.O.

0.04

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

0.05
0.003
0.001
0.005
0.01
0.006
0.002
0.0001
0.04
0.004
0.005
0.004
0.01

Analytical
Method

200.7
206.2
200.7
200.7
200.7
200.7
239.2 '
245.1
200.7
270.2
200.7
279.2
200.7

Analyzed

11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
10/30/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87

N.D. » Not detected

Approved by: Will Pratt

L-58
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019454 Enseco

-0-05674

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-10

Laboratory ID: 64874-005 Enseco ID: 64874-005

Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87

Authorized: 10/28/87

Parameter

Total Organic Carbon
Total Organic Halogen
Total Cyanide
Phenolics

Result

4.7
17

N.D.
N.D.

Units

mg/L
ug Cl/L
mg/L
mg/L

Reporting
Limit

0.1
5
0.01
0.01

Analytical
Method

415.1/9060
9020

335.3
420.1

Analyzed

11/02/87
11/12/87
11/05/87
11/03/87

N.D. - Not detected

Approved by: Lindsay Breyer

Sample: 64874-005

L-59
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019455

: Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-40

Laboratory ID: 64874-006 Enseco ID: 64874-006

Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87

Authorized: 10/28/87 Analyzed: 11/04/87

Reporting
Parameter Result Units Limit

Benzene N.D. ug/L 5.0
Bromoform N.D. ug/L S.O
Carbon tetrachloride N.D. ug/L S.O
Chlorobenzene N.D. ug/L S.O
Dibromochloromethane N.D. ug/L S.O
Chloroethane NJ>. ug/L 10
2-Chloroethyl vinyl ether N.D. ug/L 10
Chloroform N.D. ug/L 5.0
Bromodichloromethane N.D. ug/L S.O
1,1-Dichloroethane N.D. ug/L S.O
1,2-Dichloroethane N.D. ug/L S.O
1,1-Dichloroethene N.D. ug/L S.O
1,2-Dichloropropane N.D. ug/L S.O
Ethyl benzene NJ>. ug/L S.O
Bromomethane N.D. ug/L 10
Chloromethane N.D. ug/L 10
Methylene chloride N.O. ug/L 25
1,1,2,2-Tetrachloroethane N.O. ug/L S.O
Tetrachloroethene N.D. ug/L S.O
Toluene N.D. ug/L 5.0
trans-1,2-Dichloroethene N.D. ug/L 5.0
1,1,1-Trichloroethane N.D. ug/L S.O
1,1,2-Trichloroethane NJ>. ug/L S.O
Trichloroethene N.D. ug/L S.O
Vinyl chloride N.D. ug/L 10
cis-l,3-Dichloropropene N.D. ug/L S.O
trans- 1,3-Dichloropropene N.D. ug/L S.O

N.D. « Not detected

1 Sample: 64874-006

L-60



019456

Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA .METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-40

Laboratory ID: 64874-006 Enseco ID: 64874-006

Matrix: Ground-water Sampled: 10/27/87 Received: 10/28/87

Authorized; 10/28/87 . Analyzed; 11/04/87

Reporting
LimitSurrogate

Toluene-D8
Bromofluorobenzene
1,2-Dichloroethane-D4

98
99
98

Units

%
%

N.D. » Not detected

Reported by: Christian Ricardi Approved by: Jeffrey Lowry

2
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019457

Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA .METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-40
Laboratory ID: 64874-006 Enseco ID: 64874-006
Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87
Authorized: 10/28/87 . Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Diphenylhydrazine
Fluoranthene
Fluorene

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.O.
N.O.
N.D.
N.D.
N.O.
N.D.
N.D.
NJ>.
N.D.
N.D.
N.D.
N.O.
N.O.
N.D.
NJ>.
N.D.
N.O.
N.D.
N.D.
N.D.
N.O.
N.D.

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10

N.D. » Not detected

Sample: 64874-006
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019458

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-40
Laboratory ID: 64874-006 Enseco ID: 64874-006
Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87
Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1 ,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1 ,2,4-Trichlorobenzene
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methylphenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

Surrogate

N itrobenzene-DS
2-Fluorobiphenyl
Terphenyl-D14
Phenol-DS

Result

N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
NJ).
N.D.
N.D.
N.O.
N.D.

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

45
65
76
35

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L.
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%
%
%

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10

. 10
10
10
50
50
10
50
10
50
10
10

.
-
-
-

N.D. a Not detected

2 Sample: 64874-006
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019459

Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA. METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-40

Laboratory ID: 64874-006 . Enseco ID: 64874-006

Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87

Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Reporting
Surrogate Result Units Limit

2-Fluorophenol 43 %
2,4,6-Tribromophenol 100 %

N.D. » Not detected

Reported by: Kevin Schilling Approved by: Jeffrey Lowry

Sample: 64874-006

L-64



019460
Enseco

PRIORITY POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Client Name: ERM - Southwest. Inc.
Client ID: MW-40
Laboratory ID: 5762-06
Matrix: Water
Authorized: 10/28/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachlor
AldMn
Heptachlor Epoxlde
Endosulfan I
DleldMn
4 ,4 '-DDE
Endrln
Endosulfan II
4, 4 '-ODD
Endosulfan Sulfate
4, 4 '-DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroc lor- 1242
Aroc lor- 1248
Aroclor-1254
Aroc lor- 1260

Enseco ID: 64874-06
Same led: 10/27/87

Prepared: 10/30/87

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Received:
Analyzed:

Units

ug/L
yg/L
ug/L
V9/L
yg/L
ug/L
ug/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
ug/L
yg/L
yg/L
yg/L

10/28/87
11/15/87

Reporting
Limit

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
0.50
0.50

N.D. • Not detected.

Reported by _ Approved by
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019461

PRIORITY POLLUTANT METALS
DISSOLVED METALS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-40
Laboratory ID: 64874-006 Enseco ID: 64874-006
Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87

Authorized: 10/28/87

Enseco

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.O.
N.D.
NJ>.
N.D.

0.04

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

0.05
0.003
0.001
O.OOS
0.01
0.006
0.002
0.0001
0.04
0.004
O.OOS
0.004
0.01

Analytical
Method

200.7
206.2
200.7
200.7
.200.7
200.7
239.2
245. 1
200.7
270.2
200.7
279.2
200.7

Analyzed

11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
10/30/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87

N.D. - Not detected

Approved by: Will Pratt

L-66

Sample: 64874-006



019462

Enseco

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST INC
Client ID: MW-40
Laboratory ID: 64874-006 Enseco ID: 64874-006
Matrix: Groundwater Sampled: 10/27/87 Received: 10/28/87
Authorized: 10/28/87

Parameter

Total Organic Carbon
Total Organic Halogen
Total Cyanide
Phenolics

Result

1.2
17

N.D.
N.D.

Units

mg/L
ug Cl/L
mg/L
mg/L

Reporting
Limit

0.1
5
0.01
0.01

Analytical
Method

415.1/9060
9020

335.3
420.1

Analyzed

11/02/87
11/12/87
11/05/87
11/03/87

N.D. « Not detected

Approved by: Lindsay Breyer

Sample: 64874-006
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019463 : Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS

EPA .METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-33

Laboratory ID: 64874-007 Enseco ID: 64874-007

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87
Authorized: 10/28/87 Analyzed: 11/02/87

Reporting
Parameter Result Units Limit

Benzene N.D. ug/L S.O
Bromoform NJ>. ug/L S.O
Carbon tetrachloride NJ>. ug/L S.O
Chlorobenzene N.D. ug/L S.O
Dibromochloromethane N.D. ug/L S.O
Chloroethane N.O. ug/L 10
2-Chloroethyt vinyl ether N.D. ug/L 10
Chloroform N.D. ug/L S.O
Bromodichloromethane N.D. ug/L S.O
1,1-Dichloroe thane N.D. ug/L S.O
1,2-Dichloroethane M.D. ug/L S.O
1,1-Dichloroethene N.D. ug/L S.O
1,2-Dichloropropane N.D. ug/L S.O
Ethyl benzene NJ>. ug/L S.O
Bromomethane N.D. ug/L 10
Chloromethane NJ>. ug/L 10
Methylene chloride NJD. ug/L 25
1,1,2,2-Tetrachloroethane N.D. ug/L S.O
Tetrachloroethene N.D. ug/L S.O
Toluene N.D. ug/L 5.0
trans-1,2-Dichloroethene NJD. ug/L S.O
1,1,1-Trichloroethane N.D. ug/L S.O
1,1,2-Trich lor oe thane N.D. ug/L S.O
Trichloroethene N.D. ug/L S.O
Vinyl chloride N.D. ug/L 10
cis-l,3-Dichloropropene N.D. ug/L S.O
trans-1,3-Dichloropropene N.D. ug/L S.O

N.D. • Not detected

1 Sample: 64874-007
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019464

-6 05 6 84
Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-33

Laboratory ID: 64874-007 Enseco ID: 64874-007

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87 Analyzed: 11/02/87

Reporting
LimitSurrogate

Toluene-D8
Bromofluorobenzene
1,2-Dichloroethane-D4

Result

100
99

101

Units

%
%
%

N.D. - Not detected

Reported by: Jenifer Tavernier Approved by: Jeffrey Lowry

Sample: 64874-007
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019465

-- Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-33
Laboratory ID: 64874-007 Enseco ID: 64874-007

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87
Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Diphenylhydrazine
Fluoranthene
Fluorene

Result

N.O.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
NJX
N.D.
N.D.
N.O.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10

N.D. • Not detected

1 Sample: 64874-007
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019466

Enseco

t)Q5G8G~
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-33

Laboratory ID: 64874-007 Enseco ID: 64874-007

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1 ,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1 ,2,4-Trichlorobenzene
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methylphenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

Surrogate

Nitrobenzene-D5
2-Fluorobiphenyl
Terphenyl-D14
Phenol-DS

Result

N.D.
N.D.
N.O.
N.D.
N.O.
N.D.
N.O.
N.D.
N.O.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

71
63
83
31

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%
%
%

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
50
10
50
10
50
10
10

.
-
-
-

N.D. - Not detected

2 Sample: 64874-007
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019467

Enseco

QQ5G87
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-33

Laboratory ID: 64874-007 Enseco ID: 64874-007

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Reporting
LimitSurrogate

2-Fluorophenol
2,4,6-Tribromophenol

Result

34
94

Units

%
%

N.D. » Not detected

Reported by: Kevin Schilling Approved by: Jeffrey Lowry

3
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019468
Enseco

PRIORITY POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Client Name: ERM - Southwest. Inc.
Client ID: MW-33
Laboratory ID: 5774-01
Matrix: Water
Authorized: 10/29/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Undane)
Heptachlor
Aldrln
Heptachlor Epoxlde
Endosulfan I
D1eldr1n
4 ,4 '-DDE
EndMn
Endosulfan II
4, 4 '-ODD
Endosulfan Sulfate
4, 4 '-DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroc lor- 1254
Aroclor-1260

Enseco ID: 64874-07
Same led: 10/28/87

Preoared: 11/02/87

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Received:
Analyzed:

Units

yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L .
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L

10/29/87
11/15/87

Reporting
Limit

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
0.50
0.50

N.D. « Not detected.

Reported by . Approved by

L-73



019469 Enseco

PRIORITY POLLUTANT METALS
DISSOLVED METALS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-33

Laboratory ID: 64874-007 Enseco ID: 64874-007

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Remit

N.D.
0.003

NJ>.
N.D.
NJ>.
NJ>.
NJ>.
NJ>.
N.O.
N.D.
NJ>.
N.D.

0.02

Unlta

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

0.05
0.003
0.001
0.005
0.01
0.006
0.002
0.0001
0.04
0.002
0.005
0.004
0.01

Analytical
Method

200.7
206.2
200.7
200.7
200.7
200.7
239.2
245.1
200.7
270.2
200.7
279.2
200.7

Analyzed

11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/05/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87

N.D. - Not detected

Approved by: Will Pratt

Sample: 64874-007
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019470
Enseco

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-33

Laboratory ID: 64874-007 Enseco ID: 64874-007

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87

Parameter

Total Organic Carbon
Total Organic Halogen
Total Cyanide
Phenolics

Result

6.8
80

NJ>.
N.D.

Unlt«

mg/L
ug Cl/L
mg/L
mg/L

Reporting
Limit

0.1
5
0.01
0.01

Analytical
Method

4 IS. 1/9060
9020

335.3
420.1

Analyzed

11/17/87
11/13/87
11/05/87
11/03/87

N.D. - Not detected

Approved by: Lindsay Breyer

Sample: 64874-007
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019471 ~
- hnseco

PRIORITY POLLUTANT VOLATILE ORGANICS

EPA. METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: DUPLICATE #1

Laboratory ID: 64874-008 Enseco ID: 64874-008

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87 _ Analyzed: 11/02/87 _

Reporting
Parameter Reault LJnlts Limit

Benzene N.O. ug/L 5.0
Bromoform N.D. ug/L S.O
Carbon tetrachloride N.O. ug/L S.O
Chlorobenzene N.O. ug/L 5.0
Dibromochloromethane NJ>. ug/L S.O
Chloroethane N.D. ug/L 10
2-Chlorocthyl vinyl ether NJ>. ug/L 10
Chloroform N.D. ug/L S.O
Bromodichloromethane NJ>. ug/L S.O
1,1-Dichloroethane N.D. ug/L S.O
1,2-Dichloroe thane N.D. ug/L S.O
1,1-Dichloroethene N.D. ug/L S.O
1,2-Dichloropropane NJ). ug/L S.O
Ethyl benzene N.O. ug/L S.O
Bromomethane N.O. ug/L 10
Chloromethane N.D. ug/L 10
Methylene chloride N.D. ug/L 25
1,1,2,2-Tetrachloroethane N.D. ug/L S.O
Tetrachloroethene N.D. ug/L S.O
Toluene N.D. ug/L S.O
trans- 1,2-Dichloroethene N.D. ug/L S.O
1, 1, 1-Trich lor oe thane N.D. ug/L 5.0
1,1,2-Trichloroethane N.D. ug/L S.O
Trichloroethene NJ>. ug/L 5.0
Vinyl chloride N.D. ug/L 10
cis-l,3-Dichloropropene N.D. ug/L S.O
trans- 1,3-Dichloropropene N.D. ug/L S.O

N.D. « Not detected

1 Sample: 64874-008
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019472 Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: DUPLICATE #1

Laboratory ID: 64874-008 Enseco ID: 64874-008
Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87
Authorized: 10/28/87 . Analyzed: 11/02/87

Surrogate

Toluene-D8
Bromofluorobenzene
1,2-Dichloroethane-D4

Result

100
99

101

Units

%
%
%

Reporting
Limit

N.D. - Not detected

Reported by: Jenifer Tavernier Approved by: Jeffrey Lowry

Sample: 64874-008

L-77



019473 rLnseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: DUPLICATE #1
Laboratory ID: 64874-008 Enseco ID: 64874-008
Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Diphenylhydrazine
Fluoranthene
Fluorene

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
NJ>.
N.O.
N.D.
NJ>.
N.D.
N.D.
N.D.
NJ).
NJ).
NJ).
NJ).
N.O.
NJ).
N.O.
NJ).
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10

N.D. - Not detected

1 Sample: 64874-008
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019474
- Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA .METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: DUPLICATE *1

Laboratory ID: 64874-008 Enseco ID: 64874-008
Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87
Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1 ,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1 ,2,4-Tr ichlorobenzene
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methylphenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

Surrogate

Nitrobenzene-DS
2-Fluorobiphenyl
Terphenyl-D14
Phenol-DS

Result

N.D.
NJ>.
NJX
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
NJ).
N.D.
NJX
N.D.
N.D.
N.D.
N.D.
N.D.
NJX
NJ).
NJ).
N.D.
N.O.

85
62
84
34

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%
%
%

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
50
10
50
10
50
10
10

.
-
-
-

N.D. - Not detected

2 Sample: 64874-008

L-79



019475
- - Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: DUPLICATE *1

Laboratory ID: 64874-008 Enseco ID: 64874-008

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87 _ Prepared: 11/01/87 _ Analyzed: 11/04/87 _

Reporting
Surrogate Result Units Limit

2-Fluorophenol 40 % -
2,4,6-Tribromophenol 68 % -

N.D. - Not detected

Reported by: Kevin Schilling Approved by: Jeffrey Lowry

3 Sample: 64874-008

L-80



EXTNAME: ERM/23 (R)P: (11/1B) 09

019476
Enseco

PRIORITY POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Client Name: ERM - Southwest. Inc.
Client ID: Duollcate #1
Laboratory ID: 5774-02
Matrix: Water
Authorized: 10/29/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachlor
AldMn
Heptachlor Epoxlde
Endosulfan I
DleldMn
4 ,4 '-DDE
Endrln
Endosulfan II
4 ,4 '-ODD
Endosulfan Sulfate
4, 4 '-DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroc lor- 1221
Aroc lor- 1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroc lor- 1260

Enseco ID: 64874-08
Same led: 10/28/87

Prepared: 11/02/87

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Received:
Analyzed:

Units

yg/L
yg/L
yg/L
ug/Lyg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
U9/L
yg/L
yg/L
yg/L
yg/L

10/29/87
11/15/87

Reporting
Limit

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
5.0
10
5.0
5.0
5.0
5.0
5.0
5.0
5.0

N.D. • Not detected.

Reported by Approved by

L-81
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019477

PRIORITY POLLUTANT METALS
DISSOLVED METALS

Client Name: ERM-SOUTHWEST INC

Client ID: DUPLICATE #1

Laboratory ID: 64874-008 Enseco ID: 64874-008
Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87

N.D. « Not detected

Approved by: Will Pratt

Enseco

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Remit

N.D.
0.048

NJ>.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
NJ>.
NJ).

0.02

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

0.05
0.003
0.001
O.OOS
0.01
0.006
0.002
0.0001
0.04
0.004
O.OOS
0.008
0.01

Analytical
Method

200.7
206.2
200.7
200.7
200.7
200.7
239.2
245.1
200.7
270.2
200.7
279.2
200.7

Analyzed

11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/05/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87

Sample: 64874-008

L-82



019478
Enseco

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST INC

Client ID: DUPLICATE #1

Laboratory ID: 64874-008 Enseco ID: 64874-008
Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87
Authorized: 10/28/87

Parameter

Total Organic Carbon
Total Organic Halogen
Total Cyanide
Phenolics

Remit

35
310
N.D.
NJ).

Unlta

mg/L
ug Cl/L
mg/L
mg/L

Reporting
Limit

0.1
5
0.01
0.01

Analytical
Method

4 IS. 1/9060
9020

335.3
420.1

Analyzed

11/17/87
11/13/87
11/05/87
11/03/87

N.D. - Not detected

Approved by: Lindsay Breyer

Sample: 64874-008

L-83



019479
Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS

EPA .METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: DUPLICATE #2

Laboratory ID: 64874-009 Enseco ID: 64874-009
Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87
Authorized: 10/28/87 Analyzed: 11/02/87

Reporting
Parameter Result Units Limit

Benzene NJ>. ug/L 5.0
Bromoform N.D. ug/L S.O
Carbon tetrachloride N.D. ug/L S.O
Chlorobenzene N.D. ug/L S.O
Dibromochloromethane N.D. ug/L S.O
Chloroethane N.O. ug/L 10
2-Chloroethyl vinyl ether N.D. ug/L 10
Chloroform N.D. ug/L S.O
Bromodichloromethane N.D. ug/L S.O
1,1-Dichloroe thane N.D. ug/L S.O
1,2-Dichloroe thane N.D. ug/L S.O
1,1-Dichloroethene N.D. ug/L S.O
1,2-Dichloropropane N.D. ug/L S.O
Ethyl benzene N.D. ug/L S.O
Bromomethane N.D. ug/L 10
Chloromethane N.D. ug/L 10
Methylene chloride N.D. ug/L 25
1,1,2,2-Tetrachloroethane N.D. ug/L 5.0
Tetrachloroethene N.D. ug/L 5.0
Toluene N.D. ug/L S.O
trans-1,2-Dichloroethene N.D. ug/L S.O
1,1,1-Trichloroethane N.D. ug/L S.O
1,1,2-Trich lor oe thane N.D. ug/L S.O
Trichloroethene N.D. ug/L 5.0
Vinyl chloride N.D. ug/L 10
cis-l,3-Dichloropropene N.D. ug/L 5.0
trans-1,3-Dichloropropene N.D. ug/L 5.0

N.D. « Not detected

1 Sample: 64874-009

L-84



019480 Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA .METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: DUPLICATE #2

Laboratory ID: 64874-009 Enseco ID: 64874-009

Matrix: Ground water Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87 Analyzed: 11/02/87

Reporting
LimitSurrogate

Toluene-D8
Bromofluorobenzene
1,2-Dichloroethane-D4

Result

101
98
98

Units

%
%
%

N.D. « Not detected

Reported by: Jenifer Tavernier Approved by: Jeffrey Lowry

2

L-85

Sample: 64874-009



019481
- Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA .METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: DUPLICATE #2

Laboratory ID: 64874-009 Enseco ID: 64874-009
Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Diphenylhydrazine
Fluoranthene
Fluorene

Result

N.D.

N.D.
N.D.

N.O.
NJ>.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

N.D.
N.D.
N.D.

N.D.
N.O.
N.D.
N.O.

NJ>.

N.D.
N.O.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10

N.D. » Not detected

1 Sample: 64874-009

L-86



019482

Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: DUPLICATE #2
Laboratory ID: 64874-009 Enseco ID: 64874-009
Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87
Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1 ,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1 ,2,4-Trichlorobenzene
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methylphenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

Surrogate

Nitrobenzene-DS
2-Fluorobiphenyl
Terphenyl-D14
Phenol-DS

Result

N.D.
N.P.
N.D.
N.D.
N.D.
N.D.
NJX
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

•

72
68
65
33

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%
%
%

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
50
10
50
10
50
10
10

.
-
-
-

N.D. • Not detected

2 Sample: 64874-009

L-87



019483

- - - Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: DUPLICATE #2

Laboratory ID: 64874-009 Enseco ID: 64874-009

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized; 10/28/87 _ Prepared: 11/01/87 _ Analyzed: 11/04/87 _

Reporting
Surrogate Result Units Limit

2-Fluorophenol 39 % -
2,4,6-Tribromophenol 88 %

N.D. - Not detected

Reported by: Kevin Schilling Approved by: Jeffrey Lowry

3 Sample: 64874-009

L-88



EXTNAME: ERM/23 (R)P: (11/18) 1U

I 019484
Enseco

POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Client Name: ERM - Southwest. Inc.
Client ID: Duollcate #2
Laboratory ID: 5774-03
Matrix: Water
Authorized: 10/29/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachlor
Aldrln
Heptachlor Epoxlde
Endosulfan I
DleldMn
4 ,4 '-DDE
Endrln
Endosulfan II
4, 4 '-ODD
Endosulfan Sulfate
4 ,4 '-DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroc lor- 1248
Aroc lor- 1254
Aroclor-1260

Enseco ID: 64874-09
Samoled: 10/28/87

Prepared: 11/02/87

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Received:
Analyzed:

Units

yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L

10/29/87
11/15/87

Reporting
Limit

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
5.0
10
5.̂
5.0
5.0
5.0
5.0
5.0
5.0

N.D. • Not detected.

Reported by Approved by

L-89



019485
Enseco

60SVOS PRIORITY POLLUTANT METALS
DISSOLVED METALS

Client Name: ERM-SOUTHWEST INC

Client ID: DUPLICATE #2

Laboratory ID: 64874-009 Enseco ID: 64874-009
Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Remit

N.D.
N.D.
NJ>.
NJ>.
NJ>.
NJ>.
N.O.
N.D.
N.D.
NJ>.
N.D.
N.D.

0.04

Unit*

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

0.05
0.003
0.001
0.005
0.01
0.006
0.002
0.0001
0.04
0.002
0.005
0.004
0.01

Analytical
Method

200.7
206.2
200.7
200.7
200.7
200.7
239.2
245.1
200.7
270.2
200.7
279.2
200.7

Analyzed

11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/05/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87

N.D. » Not detected

Approved by: Will Pratt

L-90

Sample: 64874-009



019486

Enseco

00570G-

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST INC

Client ID: DUPLICATE #2

Laboratory ID: 64874-009 Enseco ID: 64874-009

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87

Parameter

Total Organic Carbon
Total Organic Halogen
Total Cyanide
Phenolics

Remit

3.0
35

N.D.
N.D.

Unit.

mg/L
ug Cl/L
mg/L
mg/L

Reporting
Limit

0.1
5
0.01
0.01

Analytical
Method

415.1/9060
9020

335.3
420.1

Analyzed

11/17/87
11/13/87
11/05/87
11/03/87

N.D. - Not detected

Approved by: Lindsay Breyer

Sample: 64874-009

L-91



019487

- Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS

EPA. METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-7

Laboratory ID: 64874-010 Enseco ID: 64874-010

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87 _ Analyzed: 11/02/87 _

Reporting
Parameter Result Units Limit

Benzene N.D. ug/L 5.0
Bromoform N.D. ug/L 5.0
Carbon tetrachloride NJ>. ug/L 5.0
Chlorobenzene N.D. ug/L 5.0
Dibromochloromethane N.D. ug/L 5.0
Chloroethane NJ>. ug/L 10
2-Chloroethyl vinyl ether N.o. ug/L 10
Chloroform N.D. ug/L 5.0
Bromodichloromethane N.D. ug/L 5.0
1,1-Dichloroethane N.D. ug/L 5.0
1,2-Dichloroethane NJ>. ug/L 5.0
1,1-Dichloroethene N.D. ug/L 5.0
1,2-Dichloropropane N.D. ug/L 5.0
Ethyl benzene N.D. ug/L 5.0
Bromomethane N.D. ug/L 10
Chloromethane NJD. ug/L 10
Methylene chloride NJ>. ug/L 25
1,1,2,2-Tetrachloroethane N.O. ug/L 5.0
Tetrachloroethene NJ>. ug/L 5.0
Toluene NJ>. ug/L 5.0
trans- 1,2-Dichloroethene N.D. ug/L 5.0
1,1,1-Trichlorocthane NJ>. ug/L 5.0
1,1,2-Trichloroe thane N.D. ug/L 5.0
Trichloroethene NJ>. ug/L 5.0
Vinyl chloride . NJ>. ug/L 10
cis-l,3-Dichloropropene N.D. ug/L 5.0
trans- 1,3-Dichloropropene N.D. ug/L 5.0

N.D. - Not detected

1 Sample: 64874-010

L-92



019488

Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC
Client ID: MW-7
Laboratory ID: 64874-010 Enseco ID: 64874-010
Matrix: Croundwater Sampled: 10/28/87 Received: 10/29/87
Authorized; 10/28/87 Analyzed: 11/02/87

Reporting
LimitSurrogate

Toluene-D8
Bromofluorobenzene
1,2-Dichloroethane-D4

101
97
99

Units

%
%
%

N.D. - Not detected

Reported by: Jenifer Tavernier Approved by: Jeffrey Lowry

2

L-93

Sample: 64874-010



019489

Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC
Client ID: MW-7
Laboratory ID: 64874-010 Enseco ID: 64874-010
Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87
Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Dipheny Ihydrazine
Fluoranthene
Fluorene

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.

NJ>.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10

N.D. - Not detected

1 Sample: 64874-010

L-94



019490

- - Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA.METHOD 625

Client Name: ERM-SOUTHWEST INC
Client ID: MW-7
Laboratory ID: 64874-010 Enseco ID: 64874-010
Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87
Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1 ,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1 ,2,4-Trichlorobenzene
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methylphenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

Surrogate

Nitrobenzene-DS
2-Fluorobiphenyl
Terphenyl-D14
Phenol-DS

Result

N.D.
N.D.
N.D.
N.D.
NJ>.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
NJ>.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.O.
N.D.
N.D.

77
72
82
35

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%
%
%

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
50
10
50
10
50
10
10

.
-
-
-

N.D. - Not detected

2 Sample: 64874-010

L-95



019491

Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA.METHOD 625

Client Name: ERM-SOUTHWEST INC
Client ID: MW-7
Laboratory ID: 64874-010 Enseco ID: 64874-010
Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87
Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Reporting
Surrogate ££Ulli Units Limit

2-Fluorophenol 48 % -
2,4,6-Tribromophenol 98 %

N.D. - Not detected

Reported by: Kevin Schilling Approved by: Jeffrey Lowry

3 Sample: 64874-010

L-96



EXTNAME: ERM/Z3 (R)P: (11/18) 11

019492

PRIORITY POLLUTANT OR6ANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Client Name: ERM - Southwest. Inc.

Enseco

Client ID: MW-7
Laboratory ID: 5774-04
Matrix: Water
Authorized: 10/29/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachlor
Aldrln
Heptachlor Epoxlde
Endosulfan I
Dleldrln
4, 4 '-DOE
Endrln
Endosulfan II
4, 4 '-ODD
Endosulfan Sulfate
4,4' -DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroc lor- 1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

Enseco ID: 64874-10
Sampled: 10/28/87

Preoared: 11/02/87

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Received:
Analyzed:

Units

yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
ys/L
yg/L
yg/L
yg/L

10/29/87
11/15/87

Reporting
Limit

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
0.50
0.50

N.D. • Not detected.

Reported by Approved by

L-97



019493 Enseco

PRIORITY POLLUTANT METALS
DISSOLVED METALS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-7

Laboratory ID: 64874-010 Enseco ID: 64874-010

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Result

N.D.
N.D.
N.D.
NJ>.
NJ>.
NJ>.
N.D.
NJ>.
NJ>.
NJ>.
N.D.
NJ).

0.02

Unit«

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

0.05
0.003
0.001
0.005
0.01
0.006
0.002
0.0001
0.04
0.004
0.005
0.004
0.01

Analytical
Method

200.7
206.2
200.7
200.7
200.7
200.7
239.2
245.1
200.7
270.2
200.7
279.2
200.7

Analyzed

11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/05/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87

N.D. - Not detected

Approved by: Will Pratt

L-98

Sample: 64874-010



019494

Enseo:o

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST INC
Client ID: MW-7
Laboratory ID: 64874-010 Enseco ID: 64874-010

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87
Authorized: 10/28/87

Parameter

Total Organic Carbon
Total Organic Halogen
Total Cyanide
Phenolics

Remit

1.7
72

N.D.
0.01

Uniti

mg/L
ug Cl/L
mg/L
mg/L

Reporting
Limit

0.1
5
0.01
0.01

Analytical
Method

415.1/9060
9020

335.3
420.1

Analyzed

11/17/87
11/13/87
11/05/87
11/03/87

N.D. • Not detected

Approved by: Lindsay Breyer

Sample: 64874-010

L-99



019495

— Enseco
01D5714-

PRIORITY POLLUTANT VOLATILE ORGANICS

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC
Client ID: MW-30
Laboratory ID: 64874-011 Enseco ID: 64874-011
Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87
Authorized: 10/28/87 Analyzed: 11/02/87

Reporting
Parameter Result Units Limit

Benzene N.D. ug/L 5.0
Bromoform N.D. ug/L 5.0
Carbon tetrachloride NJ>. ug/L 5.0
Chlorobenzene N.D. ug/L 5.0
Dibromochloromethane NJX ug/L 5.0
Chloroethane NJ>. ug/L 10
2-Chloroethyl vinyl ether NJD. ug/L 10
Chloroform N.D. ug/L 5.0
Bromodichloromethane N.D. ug/L 5.0
1,1-Dichloroethane • N.D. ug/L 5.0
1,2-Dichloroethane NJ>. ug/L 5.0
1,1-Dichloroethene N.D. ug/L 5.0
1,2-Dichloropropane N.D. ug/L 5.0
Ethyl benzene NJ>. ug/L 5.0
Bromomethane N.D. ug/L 10
Chloromethane N.D. ug/L 10
Methylene chloride N.D. ug/L 25
1,1,2,2-Tetrachloroethane N.D. ug/L 5.0
Tetrachloroethene N.D. ug/L 5.0
Toluene N.D. ug/L 5.0
trans- 1,2-Dichloroethene NJD. ug/L 5.0
1,1,1-Trichloroe thane N.D. ug/L 5.0
1,1,2-Trichloroethane ' N.D. ug/L 5.0
Trichloroethene N.D. ug/L 5.0
Vinyl chloride N.D. ug/L 10
cis-l,3-Dichloropropene N.D. ug/L 5.0
trans-l,3-Dichloropropene N.D. ug/L 5.0

N.D. - Not detected

1 Sample: 64874-011

L-100



019496

Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC
Client ID: MW-30

Laboratory ID: 64874-011 Enseco ID: 64874-011
Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87 Analyzed: 11/02/87

Surrogate

Toluene-D8
Bromofluorobenzene
1,2-Dichloroethane-D4

Remit

102
95

100

Units

%
%
%

Reporting
Limit

N.D. • Not detected

Reported by: Jenifer Tavernier Approved by: Jeffrey Lowry

Sample: 64874-011

L-101



019497

Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA. METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-30

Laboratory ID: 64874-011 Enseco ID: 64874-011

Matrix: Ground water Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Diphenylhydrazine
Fluoranthene
Fluorene

Rfiiiill

NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
N.D.
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10

N.D. - Not detected

Sample: 64874-011

L-102



019498

- - - Enseco

U.J

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-30

Laboratory ID: 64874-0 1 1 Enseco ID: 64874-0 1 1
Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(l,2,3-c.d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methylphenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

Surrogate

Nitrobenzene-DS
2-Fluorobiphenyl
Terphenyl-D14
Phenol-D5

Result

NJ>.

N.D.

NJD.

N.D.
N.D.

NJ>.
NJ>.
N.D.
N.D.
N.D.

N.D.
NJ>.
N.D.

NJD.
N.D.

NJD.
N.D.
NJD.

NJD.
N.D.
NJD.
N.D.

N.D.
N.D.

87
80
76
37

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%
%
%

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
50
10
50
10
50
10
10 .

—

-
-
-

N.D. - Not detected
? i

2 Sample: 64874-011

L-103



019499

Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-30

Laboratory ID: 64874-011 Enseco ID: 64874-011

Matrix: Ground water Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Surrogate

2-Fluorophenol
2,4,6-Tribromophenol

Remit

52
84

Units

%
%

Reporting
Limit

N.D. « Not detected

Reported by: Kevin Schilling Approved by: Jeffrey Lowry

Sample: 64874-011

L-104



019500

005718
Enseco

PRIORITY POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Client Name: ERM - Southwest. Inc.
Client ID: MW-30
Laboratory 10: 5774-05
Matrix: Water
Authorized: 10/29/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachlor
AldMn
Heptachlor Epoxlde
Endosulfan I
D1e1dr1n
4 ,4 '-DOE
Endrln
Endosulfan II
4,4 '-ODD
Endosulfan Sulfate
4 ,4 '-DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroc lor- 1248
Aroclor-1254
Aroclor-1260

Enseco ID: 64874-11
Sampled: 10/28/87

Prepared: 11/02/87
Received:
Analyzed:

Result Units

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.

yg/L
yg/L
yg/L
ug/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L

10/29/87
11/15/87

Reporting
Limit

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
5.0
10
5.0
5.0
5.0
5.0
5.0
5.0
5.0

N.D. • Not detected.

Reported by Approved by

L-105



019501

UuCT
Enseco

PRIORITY POLLUTANT METALS
DISSOLVED METALS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-30

Laboratory ID: 64874-011 Enseco ID: 64874-011

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Remit

NJ>.
NJ>.
NJ>.
NJ>.
NJ>.

0.010
NJ>.
NJ>.
NJ>.
ND.
NJ>.
HJ>.

0.04

Uniti

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

0.05
0.003
0.001
0.005
0.01
0.006
0.002
0.0001
0.04
0.004
0.005
0.004
0.01

Analytical
Method

200.7
206.2
200.7
200.7
200.7
200.7
239.2
245.1
200.7
270.2
200.7
279.2
200.7

Analyzed

11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/05/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87

N.D. - Not detected

Approved by: Will Pratt

L-106

Sample: 64874-011



019502

Enseco

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-30

Laboratory ID: 64874-011 Enseco ID: 64874-011

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87 .

Parameter

Total Organic Carbon
Total Organic Halogen
Total Cyanide
Phenolics

Remit

25
87

NJ>.
0.05

Unlti

mg/L
ug Cl/L
mg/L
mg/L

Reporting
Limit

0.1
5
0.01
0.01

Analytical
Method

415.1/9060
9020
33S.3
420.1

Analyzed

11/17/87
11/13/87
11/05/87
11/03/87

u

N.D. - Not detected

Approved by: Lindsay Breyer

Sample: 64874-011

L-107



019503

- - - Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-39

Laboratory ID: 64874-012 Enseco ID: 64874-012

Matrix: Ground water Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87 Analyzed: 11/03/87

Parameter

Benzene
Bromoform
Carbon tetrachloride
Chlorobenzene
Dibromochloromethane
Chloroethane
2-Chloroethyl vinyl ether
Chloroform
Bromodichloromethane
1,1-Dichloroethane
1 ,2-Dichloroethane
1 , 1 -Dichloroethene
1 ,2-Dichloropropane
Ethyl benzene
Bromomethane
Chloromethane
Methylene chloride
1 , 1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
trans- 1 ,2-Dichloroethene
1,1,1 -Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Vinyl chloride
cis- 1 ,3-Dichloropropene
trans-l,3-Dichloropropene

Result

NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
MJ>.
NJ).
NJ).
NJ).
NJ).
N.D.
N.D.
NJ).

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

5.0
5.0
5.0
5.0
5.0

10
10
5.0
5.0
5.0
5.0
5.0
5.0
5.0

10
10
25
5.0
5.0
5.0
5.0
5.0
5.0
5.0.

10
5.0
5.0

N.D. • Not detected

1 Sample: 64874-012

L-108



019504

Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA'METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-39

Laboratory ID: 64874-012 Enseco ID: 64874-012

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87 Analyzed: 11/03/87

Reporting
Untta LimitSurrogate

Toluene-D8
Bromofluorobenzene
1,2-Dichloroethane-D4

RMtllt

101
102
101

%
%

N.D. - Not detected

Reported by: Jenifer Tavernier Approved by: Jeffrey Lowry

2

L-109

Sample: 64874-012



019505

-------- Ensecp

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-39

Laboratory ID: 64874-012 Enseco ID: 64874-012

Matrix: Ground water Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Diphenylhydrazine
Fluoranthene
Fluorene

Result

NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
N.D.
NJ).
NJ).
NJ).
NJ).
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
NJ).
N.D.
N.D.

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10

N.D. - Not detected

1 Sample: 64874-012
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019506

• Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC
Client ID: MW-39

Laboratory ID: 64874-012 Enseco ID: 64874-012
Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroe thane
Indeno( 1 ,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1 ,2,4-Trichlorobenzene
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methylphenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

Surrogate

Nitrobenzene-DS
2-Fluorobiphenyl
Terphenyl-D14
Phenol-DS

Remit

NJ).
NJ).
NJ).
NJ).
NJ). .
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).

83
75
63
39

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L .
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%
%
%

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
50
10
50
10
50
10
10

.
-
-
-

N.D.« Not detected

2 Sample: 64874-012

L-111



019507

— Enseco

005725
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-39

Laboratory ID: 64874-012 Enseco ID: 64874-012

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized; 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Reporting
Surrogate Reiult Units Limit

2-Fluorophenol 48 % -
2,4,6-Tribromophenol 76 % -

N.D. « Not detected

Reported by: Kevin Schilling Approved by: Jeffrey Lowry

3 Sample: 64874-012

L-112



019508
Enseco

PRIORITY POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Client Name: ERM - Southwest. Inc.
Client ID: MW-39
Laboratory ID: 5774-06
Matrix: Water
Authorized: 10/29/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachlor
AldMn
Heptachlor Epoxlde
Endosulfan I
DleldMn
4, 4 '-DDE
Endrln
Endosulfan II
4 ,4 '-ODD
Endosulfan Sulfate
4 ,4 '-DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroc lor- 1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

Enseco ID: 64874-12
Samoled: 10/28/87

Prepared: 11/02/87

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Received:
Analyzed:

Units

yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
ug/L
ug/L
yg/L
ug/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
ug/L
yg/L
yg/L
yg/L
yg/L

10/29/87

11/15/87

Reporting
Limit

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
10
10
20
10
10
10
10
10
10
10

N.O. • Not detected.

Reported by . Approved by

L-113



019509
Enseco

PRIORITY POLLUTANT METALS
DISSOLVED METALS

Client Name: ERM-SOUTHWEST INC
Client ID: MW-39

Laboratory ID: 64874-012 Enseco ID: 64874-012
Matrix: Croundwater Sampled: 10/28/87 Received: 10/29/87
Authorized: 10/28/87

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Remit

NJ).
0.043

NJ>.
NJX
NJ>.
NJ>.
NJ>.
NJ>.
NJ).
NJ>.
NJ).
NJ).

0.04

Unlti

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

0.05
0.003
0.001
0.005
0.01
0.006
0.002
0.0001
0.04
0.004
0.005
0.008
0.01

Analytical
Method

200.7
206.2
200.7
200.7
200.7
200.7
239.2
245.1
200.7
270.2
200.7
279.2
200.7

Analyzed

11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/05/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87

N.D. - Not detected

Approved by: Will Pratt

L-114
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019510

Enseco

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-39

Laboratory ID: 64874-012 Enseco ID: 64874-012

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87

Parameter

Total Organic Carbon
Total Organic Halogen
Total Cyanide
Phenolics

Remit

39
310
NJ>.

0.01

Unlti

mg/L
ug Cl/L
mg/L
mg/L

Reporting
Limit

0.1
5
0.01
0.01

Analytical
Method

415.1/9060
9020

33S.3
420.1

Analyzed

11/17/87
11/13/87
11/05/87
11/03/87

' i i

N.D. - Not detected

Approved by: Lindsay Breyer

Sample: 64874-012

L-115



019511

Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS

EPA'METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-12

Laboratory ID: 64874-013 Enseeo ID: 64874-013

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87 Analyzed: 11/03/87

Reporting
Parameter Remit Units Limit

Benzene NJ). ug/L 5.0
Bromoform tu>. ug/L 5.0
Carbon tetrachloride NJ). ug/L S.O
Chlorobenzene NJ>. ug/L 5.0
Dibromochloromethane NJ>. ug/L S.O
Chloroethane NJ>. ug/L 10
2-Chlorocthyl vinyl ether NJ>. ug/L 10
Chloroform NJ). ug/L S.O
Bromodichloromethane NJ>. ug/L S.O
1,1-Dichloroethane NJ). ug/L S.O
1,2-Dichloroethane NJ). ug/L S.O
1,1-Dichloroethene NJ). ug/L . S.O
1,2-Diehloropropane NJD. ug/L S.O
Ethyl benzene NJ>. ug/L 5.0
Bromomethane NJ). ug/L 10
Chloromethane NJ>. ug/L 10
Methylene chloride NJ>. ug/L 25
1,1,2,2-Tetrachloroethane NJ). ug/L S.O
Tetrachloroethene NJ). ug/L 5.0
Toluene NJ>. ug/L 5.0
trans-1,2-Dichloroethene NJX ug/L 5.0
1,1,1-Trichloroc thane NJ). ug/L S.O
1,1,2-Trichloroethane NJ>. ug/L 5.0
Trichloroethene NJ>. ug/L S.O.
Vinyl chloride . NJ). ug/L 10
cis-l,3-Dichloropropene NJ). ug/L S.O
trans-1,3-Dichloropropene NJ). ug/L S.O

N.D. - Not detected

1 Sample: 64874-013

L-116



019512

^b 730-
Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC
Client ID: MW-12

Laboratory ID: 64874-013 Enseco ID: 64874-013
Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87
Authorized: 10/28/87 Analyzed: 11/03/87

Surrogate

Toluene-D8
Bromofluorobenzene
l,2-Dichloroethane-D4

Remit

99
103
96

Units

%
%
%

Reporting
Limit

N.D. - Not detected

Reported by: Jenifer Tavernier Approved by: Jeffrey Lowry

2
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019513
- Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC
Client ID: MW-12
Laboratory ID: 64874-013 Enseco ID: 64874-013
Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87
Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3*-Dichlorobcnzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Dipheny Ihydrazine
Fluoranthene
Fluorene

Remit

NJ>.
NJ).
NJ).
NJ>.
NJ).
NJ).
NJD.
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
N.D.
NJ).
NJ).'
NJ).
NJ).
NJ).
NJ).

Units

ug/L
Ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L .
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10

N.D. - Not detected

1 Sample: 64874-013

L-118
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019514

— — Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC
Client ID: MW-12
Laboratory ID: 64874-013 Enseco ID: 64874-013
Matrix: Ground water Sampled: 10/28/87 Received: 10/29/87
Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1 ,2,3-c,d)py rene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1 ,2,4-Trichlorobenzene
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methylphenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

Surrogate

Nitrobenzene-DS
2-Fluorobiphenyl
Terphenyl-D14
Phenol-DS

Remit

NJ>.
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ>.
NJ).
NJ).
NJ).
NJ).

80
69
66
28

Uniii

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%
%
%

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
50
10
50
10
50
10
10

.
-
-
•

N.D. - Not detected

2 Sample: 64874-013

L-119
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019515

Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-12
Laboratory ID: 64874-013 Enseco ID: 64874-013
Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87
Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Surrogate

2-Fluorophenol
2,4,6-Tribromophenol

Remit

39
82

Units

%
%

Reporting
Limit

N.D. - Not detected

Reported by: Kevin Schilling Approved by: Jeffrey Lowry

3
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I 019516

H

Enseco
POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Client Name: ERH - Southwest. Inc.
Client ID: MW-12
Laboratory ID: 5774-07
Matrix: Water
Authorized: 10/29/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachlor
Aldrln
Heptachlor Epoxlde
Endosulfan I
Oleldrln
4,4 '-DDE
Endrln
Endosulfan II
4,4 '-ODD
Endosulfan Sulfate
4, 4 '-DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroc lor- 1232
Aroc lor- 1242
Aroclor-1248
Aroc lor- 1254
Aroclor-1260

Enseco ID: 64874-13
Samoled: 10/28/87

Prepared: 11/02/87

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Received:
Analyzed:

Units

yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L

10/29/87
11/15/87

Reporting
Limit

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
0.50
0.50

N.D. • Not detected.

Reported by Approved by
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019517

Enseco

Uu O I O U-
PRIORITY POLLUTANT METALS

DISSOLVED METALS

* :

Client Name: ERM-SOUTHWEST INC

Client ID: MW-12

Laboratory ID: 64874-013 Enseco ID: 64874-013

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Result

NJ).
NJ).
NJ).
NJ>.
N.D.

0.012
NJ>.
NJ).
NJ).
NJ).
NJ).
NJ).

0.06

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Lifflli

0.05
0.003
0.001
0.005
0.01
0.006
0.002
0.0001
0.04
0.004
0.005
0.008
0.01

Analytical
Method

200.7
206.2
200.7
200.7
200.7
200.7
239.2
245.1
200.7
270.2
200.7
279.2
200.7

Analyzed

11/11/87
11/11/87
11/11/87
11/11/87
ll/H/87
11/11/87
11/11/87
11/05/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87

I

I

N.D. - Not detected

Approved by: Will Pratt

L-122
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019518

Enseco

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-12

Laboratory ID: 64874-013 Enseco ID: 64874-013

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87

Parameter

Total Organic Carbon
Total Organic Halogen
Total Cyanide
Phenolics

Remit

3.2
22
NJ>.
N.D.

Until

mg/L
ug Cl/L
mg/L
mg/L

Reporting
Limit

0.1
5
0.01
0.01

Analytical
Method

415.1/9060
9020

335.3
420.1

Analyzed

11/17/87
11/13/87
11/05/87
11/03/87

N.D. - Not detected

Approved by: Lindsay Breyer

Sample: 64874-013
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019519

Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-31

Laboratory ID: 64874-014 Enseco ID: 64874-014

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87 Analyzed: 11/03/87

Reporting
Parameter Rejuli Units Limit

Benzene NJ). ug/L 5.0
Bromoform N.D. ug/L 5.0
Carbon tetrachloride NJ>. ug/L 5.0
Chlorobenzene NJ>. ug/L 5.0
Dibromochloromethane NJ>. ug/L 5.0
Chloroethane NJ). ug/L 10
2-Chloroethyl vinyl ether NJ). ug/L 10
Chloroform NJ). ug/L 5.0
Bromodichloromethane NJ>. ug/L 5.0
1,1-Dichloroethane • NJ>. ug/L 5.0
1,2-Dichloroethane NJ). ug/L 5.0
1,1-Dichloroethene NJ). ug/L 5.0
1,2-Dichloropropane NJ>. ug/L 5.0
Ethyl benzene NJ>. ug/L 5.0
Bromomethane NJ>. ug/L 10
Chloromethane NJ). ug/L 10
Methylene chloride NJ). ug/L 25
1,1,2,2-Tetrachloroethane N.D. ug/L 5.0
Tetrachloroethene N.D. ug/L S.O
Toluene NJ>. ug/L 5.0
trans- 1,2-Dichloroethene NJ). ug/L 5.0
1,1,1-Trichloroethane NJ). ug/L 5.0
1,1,2-Trichloroethane • NJ). ug/L 5.0
Trichloroethene NJ>. ug/L 5.0
Vinyl chloride NJ>. ug/L 10
cis-l,3-Dichloropropene NJ). ug/L 5.0
trans- 1,3-Dichloropropene NJ>. ug/L 5.0

N.D. - Not detected

1 Sample: 64874-014
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019520
Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA'METHOD 624

Client Name: ERM-SOUTHWEST INC
Client ID: MW-31
Laboratory ID: 64874-014 Enseco ID: 64874-014
Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87
Authorized: 10/28/87 Analyzed: 11/03/87

Surrogate

Toluene-D8
Bromofluorobenzene
1,2-Dichloroethane-D4

Result

101
100
96

Units

%
%
%

Reporting
Limit

N.D. - Not detected

Reported by: Jenifer Tavernier Approved by: Jeffrey Lowry

2
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019521

- - - Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-31

Laboratory ID: 64874-014 Enseco ID: 64874-014
Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87
Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Diphenylhydrazine
Fluoranthene
Fluorene

Result

NJ>.
N.D.
NJ).
NJ>.
NJ).
NJ>.
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ>.
NJ).
NJ).
NJ).
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
NJ).
NJ).

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10 .
10
10
10
10
10
10
10

N.D. « Not detected

1 Sample: 64874-014
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019522

• Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC
Client ID: MW-31

Laboratory ID: 64874-014 Enseco ID: 64874-014

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1 ,2,3-c, d)py rene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1 ,2,4-Tr ichlorobenzene
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methylphenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

Surrogate

Nitrobenzene-DS
2-Fluorobiphenyl
Terphenyl-DU
Phenol-DS

Remit

NJ).
NJ).
NJ).
N.D.
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ>.
NJD.
NJ).
N.D.
N.D.
N.D.

79
66
74
37

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%
%
%

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
50
10
50
10
50
10
10 .

.
-
-
-

N.D. - Not detected

2 Sample: 64874-014
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019523

uuui'41 Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC
Client ID: MW-31
Laboratory ID: 64874-014 Enseco ID: 64874-014
Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87
Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Reporting
Surrogate Remit Units Limit

2-Fluorophenol 44 %
2,4,6-Tribromophenol 91 %

N.D. * Not detected

Reported by: Kevin Schilling Approved by: Jeffrey Lowry

3 Sample: 64874-014
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019524

&QL5JZA3 PRIORITY POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Enseco

Client Name: ERM - Southwest. Inc.
Client ID: MW-31
Laboratory ID: 5774-08
Matrix: Water

Enseco ID: 64874-14
Sampled: 10/28/87

Authorized: 10/29/87 Prepared: 11/02/87
Received:
Analyzed:

10/29/87
11/15/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachlor
AldMn
Heptachlor Epoxlde
Endosulfan I
DleldMn
4,4'-DDE
EndMn
Endosulfan II
4,4'-ODD
Endosulfan Sulfate
4,4'-DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Units

yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L

Reporting
Limit

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.0
.0
,0
.0
,0

1.0
1.0
1.0
5.0
5.0
10
5.0
5.0
5.0
5.0
5.0
5.0
5.0

N.D. • Not detected.

Reported by Approved by

L-129
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019525

Enseco

PRIORITY POLLUTANT METALS
DISSOLVED METALS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-31
Laboratory ID: 64874-014 Enseco ID: 64874-014

Matrix: Ground water Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Result

NJ).
0.006

NJ).
NJ>.
NJ>.
NJ>.
NJ>.
NJ).
NJ).
NJ).
NJ).
NJ).

0.07

Unit*

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

O.OS
0.003
0.001
0.005
0.01
0.006
0.002
0.0001
0.04
0.004
O.OOS
0.008
0.01

Analytical
Method

200.7
206.2
200.7
200.7
200.7
200.7
239.2
245.1
200.7
270.2
200.7
279.2
200.7

Analyzed

11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/05/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87

N.D. - Not detected

Approved by: Will Pratt

Sample: 64874-014
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019526

Enseco

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-31

Laboratory ID: 64874-014 Enseco ID: 64874-014

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87

Parameter

Total Organic Carbon
Total Organic Halogen
Total Cyanide
Phenolics

Remit

15
120
NJ>.

Unlti

mg/L
ugCl/L
mg/L
mg/L

Reporting
Limit

0.1
5
0.01
0.01

Analytical
Method

415.1/9060
9020

335.3
420.1

Analyzed

11/17/87
11/13/87
11/05/87
11/03/87

I

N.D. - Not detected

Approved by: Lindsay Breyer

Sample: 64874-014
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019527

— - — - Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-32
Laboratory ID: 64874-0 15 Enseco ID: 64874-015
Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87
Authorized: 10/28/87 _ Analyzed: 11/03/87 _

Reporting
Parameter Result Units Limit

Benzene NJ). ug/L 5.0
Bromoform N.D. ug/L 5.0
Carbon tetrachloride NJ>. ug/L 5.0
Chlorobenzene N.D. ug/L 5.0
Dibromochloromethane NJ). ug/L 5.0
Chloroethane N.D. ug/L 10
2-Chloroethyl vinyl ether N.D. ug/L 10
Chloroform NJ>. ug/L 5.0
Bromodichloromethane NJ>. ug/L 5.0
1,1-Dichloroethane NJ). ug/L 5.0
1,2-Dichloroethane N.D. ug/L 5.0
1,1-Dichloroethene N.D. ug/L • 5.0
1,2-Dichloropropane NJ>. ug/L 5.0
Ethyl benzene NJ>. ug/L 5.0
Bromomethane N.D. ug/L 10
Chloromethane NJX ug/L 10
Methylene chloride N.D. ug/L 25
1,1,2,2-Tetrachloroethane N.O. ug/L 5.0
Tetrachloroethene N.D. ug/L 5.0
Toluene NJ>. ug/L 5.0
trans- 1,2-Dichloroethene NJ>. ug/L 5.0
1,1,1-Trichloroethane NJX ug/L 5.0
1,1,2-Trichloroethane N.D. ug/L 5.0
Trichloroethene N.D. ug/L 5.0
Vinyl chloride N.D. ug/L 10
cis-l,3-Dichloropropene NJ). ug/L 5.0
trans-l,3-Dichloropropene NJ>. ug/L 5.0

N.D. - Not detected

1 Sample: 64874-015
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019528

Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC
Client ID: MW-32
Laboratory ID: 64874-015 Enseco ID: 64874-015
Matrix: Ground water Sampled: 10/28/87 Received: 10/29/87
Authorized: 10/28/87 Analyzed: 11/03/87

Surrogate

Toluene-D8
Bromofluorobenzene
1,2-Dichloroethane-D4

Remit

100
100
96

Units

%
%
%

Reporting
Limit

N.D. * Not detected

Reported by: Jenifer Tavernier Approved by: Jeffrey Lowry

Sample: 64874-015
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019529

- Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-32

Laboratory ID: 64874-015 Enseco ID: 64874-015
Matrix: Ground water Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ethcr
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Diphenylhydrazine
Fluoranthene
Flaorene

Result

NJ).
M.D.
NJ).
NJ>.
NJ).
NJ).

'NJ).
NJ).
N.D.
NJ).
NJ).
NJ).
NJ).
NJ).
N.D.
NJ).
NJ).
NJ).
NJ).
N.D.
NJ).
NJ).
NJ).
N.D.
NJ).
NJ).
N.D.
N.D.
NJ).
NJ).
NJ).

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L .
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10

N.D. - Not detected

1 Sample: 64874-015
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019530

- - Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-32
Laboratory ID: 64874-015 Enseco ID: 64874-015

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87
Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 11/04/87

Parameter

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( l,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1 ,2,4-Trichlorobenzene
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methylphenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

Surrogate

Nitrobenzene-DS
2-Fluorobiphenyl
Terphenyl-D14
Phenol'DS

Result

N.D.
N.D.
N.D.
NJ>.
N.D.

N.D.
N.D.
NJ>.
N.D.
NJ>.

N.D.
N.D.
N.D.

N.D.
NJ>.
N.D.

N.D.

N.D.
N.D.
N.D.
N.D.

M.D.
N.D.
N.D.

72
65
71
39

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L .
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%
%
%

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
50
10
50
10
50
10
10

.
-
-
-

N.D. - Not detected

2 Sample: 64874-015

L-135



019531

Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA' METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-32

Laboratory ID: 64874-015 Enseco ID: 64874-015

Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87 Prepared: 11/01/87 Analyzed: 1.1/04/87

Surrogate

2-Fluorophenol
2,4,6-Tribromophenol

R««ult

44
98

Units

%
%

Reporting
Limit

N.D. • Not detected

Reported by: Kevin Schilling Approved by: Jeffrey Lowry

3

L-136
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019532

Enseco
PRIORITY POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Client Name: ERM - Southwest. Inc.
Client ID: MW-32
Laboratory ID: 5774-09

Matrix: Water
Enseco ID: 64874-15
Sampled: 10/28/87

Authorized: 10/29/87 Prepared: 11/02/87
Received:
Analyzed:

10/29/87
11/15/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrln
Heptachlor Epoxlde
Endosulfan I
D1eldr1n
4,4'-DDE
Endrln
Endosulfan II
4,4'-ODD
Endosulfan Sulfate
4,4'-DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

Result

N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D..
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.

Units

yg/L
yg/L

Reporting
Limit

yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L

5
5
5
5
5
5
5
5
10
10
10
10
10
10
10
10
50
50
100
50
50
50
50
50
50
50

,0
,0
,0
,0
,0
.0
,0
,0

NlD. • Not detected.

Reported by Approved by
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019533

PRIORITY POLLUTANT METALS
DISSOLVED METALS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-32

Laboratory ID: 64874-015 Enseco ID: 64874-015
Matrix: Groundwater Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87

N.D. » Not detected

Approved by: Will Pratt

Enseco

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Remit

NJ>.
NJ).
NJ).
NJ).
NJ>.
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).

0.05

yjiiii
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

0.05
0.003
0.001
0.005
0.01
0.006
0.002
0.0001
0.04
0.002
0.005
0.008
0.01

Analytical
Method

200.7
206.2
200.7
200.7
200.7
200.7
239.2
245.1
200.7
270.2
200.7
279.2
200.7

Analyzed

11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87
11/05/87
11/11/87
11/11/87
11/11/87
11/11/87
11/11/87

Sample: 64874-015
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019534

- Enseco

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-32

Laboratory ID: 64874-015 Enseco ID: 64874-015

Matrix: Ground water Sampled: 10/28/87 Received: 10/29/87

Authorized: 10/28/87

Reporting Analytical
Parameter Remit Unit! Limit Method Analyzed

Total Organic Carbon 16 mg/L 0.1 415.1/9060 11/17/87
Total Organic Halogen 230 ug Cl/L 5 9020 11/13/87
Total Cyanide NJ>. mg/L 0.01 335.3 11/05/87
Phenolics NJ>. mg/L 0.01 420.1 11/03/87

N.D. - Not detected

Approved by: Lindsay Breyer

Sample: 64874-015
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019535
Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC
Client ID: MW-14
Laboratory ID: 64874-016 Enseco ID: 64874-016
Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87
Authorized: 10/28/87 Analyzed: 11/05/87

Reporting
Parameter RejyJi Units Limit

Benzene NJ). ug/L 5.0
Bromoform NJ>. ug/L 5.0
Carbon tetrachloride NJ). ug/L 5.0
Chlorobenzene NJ). ug/L 5.0
Dibromochloromethane NJ>. ug/L 5.0
Chloroethane NJ). ug/L " 10
2-Chloroethyl vinyl ether NJ>. ug/L 10
Chloroform NJ). ug/L 5.0
Bromodichloromethane NJ). ug/L 5.0
1,1-Dichloroethane NJ). ug/L 5.0
1,2-Dichloroethane NJ). ug/L 5.0
1,1-Dichloroethene NJ). ug/L . 5.0
1,2-Dichloropropane NJ). ug/L 5.0
Ethyl benzene NJ>. ug/L 5.0
Bromomethane NJ). ug/L 10
Chloromethane NJ>. ug/L 10
Methylene chloride N.D. ug/L 25
1,1,2,2-Tetrachloroethane NJ>. ug/L 5.0
Tetrachloroethene NJ). ug/L 5.0
Toluene N.D. ug/L 5.0
trans-l,2-Dichloroethene NJ). ug/L 5.0
1,1,1-Trichloroethane NJ). ug/L 5.0
1,1,2-Trichloroethane NJ). ug/L 5.0
Trichloroethene NJ>. ug/L 5.0
Vinyl chloride . NJ>. ug/L 10
cis-l,3-Dichloropropene NJ). ug/L 5.0
trans-1,3-Dichloropropene NJ). ug/L 5.0

N.D. - Not detected

1 Sample: 64874-016
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019536

U f O,

Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-14

Laboratory ID: 64874-016 Enseco ID: 64874-016

Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87 Analyzed: 11/05/87

Surrogate

Toluene-D8
Bromofluorobenzene
1,2-Dichloroethane-D4

Remit

100
101
97

Units

%
%
%

Reporting
Limit

1 1

N.D. - Not detected

Reported by: Julieann L. Kramer Approved by: Jeffrey Lowry

Sample: 64874-016
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019537
- — - Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC
Client ID: MW-14

Laboratory ID: 64874-016 Enseco ID: 64874-016
Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87
Authorized: 10/28/87 Prepared: 11/02/87 Analyzed: 11/09/87

parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Diphenylhydrazine
Fluoranthene
Fluorene

Remit

NJ>.
N.D.
N.D.
NJ).
NJ>.
MJ>.
N.O.
NJ).
N.D.
NJ).
NJ).
NJ).
NJ).
N.D.
NJ).
N.D.
N.D.
N.D.
NJ).
NJ).
NJ).
NJ).
N.O.
N.D.
NJ).
N.D.
NJ>.
N.D.
N.D.
N.D.
NJ).

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L .
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

• 10
10
10
10
10
20
10
10 .
10
10
10
10
10
10
10

N.D. - Not detected

Sample: 64874-016
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019538

- - - - Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC
Client ID: MW-14

Laboratory ID: 64874-016 Enseco ID: 64874-016
Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87
Authorized: 10/28/87 Prepared: 11/02/87 Analyzed: 11/09/87

Parameter

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(l,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1 ,2,4-Trichloro benzene
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methylphenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

Surrogate

Nitrobenzene-DS
2-Fluorobiphenyl
Terphenyl-D14
Phenol-D5

Result

NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
N.D.
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
N.D.
NJ).
N.O.
N.D.

77
71
83
36

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%
%
%

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
SO
SO
10
SO
10
SO
10
10 .

—

-
-
-

N.D. - Not detected

2 Sample: 64874-016

L-143



019539

Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA. METHOD 625

Client Name: ERM-SOUTHWEST INC
Client ID: MW-14

Laboratory ID: 64874-016 Enseco ID: 64874-016

Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87
Authorized: 10/28/87 Prepared: 11/02/87 . Analyzed: 11/09/87

Reporting
Surrogate Result Units Limit

2-Fluorophenol 54 % -
2,4,6-Tribromophenol 84 %

N.D. - Not detected

Reported by: Julie Thomson Approved by: Jeffrey Lowry

3 Sample: 64874-016

L-144



019540
v - -• •- i

Enseco
PRIORITY POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Client Name: ERM - Southwest. Inc.
Client ID: MW-14
Laboratory ID: 5798-01
Matrix: Water
Authorized: 10/30/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
ganma-BHC (Undane)
Heptachlor
AldMn
Heptachlor Epoxlde
Endosulfan I
Dleldrln
4 .4 '-DDE
Endrln
Endosulfan II
4 ,4 '-ODD
Endosulfan Sulfate
4,4 '-DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroc lor- 1242
Aroclor-1248
Aroclor-1254
Aroc lor- 1260

Enseco ID: 64874-16
Samoled: 10/29/87

Prepared: 11/03/87

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Received:
Analyzed:

Units

yg/L
yg/L
yg/L
yg/Lug/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/Lyg/L
yg/L
yg/L
yg/L
yg/L
yg/L

10/30/87
11/15/87

Reporting
Limit

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10

. 0.10
0.10
0.10
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
0.50
0.50

N.D. • Not detected.

Reported by Approved by

L-145



019541

-Q05758-
Enseco

PRIORITY POLLUTANT METALS
DISSOLVED METALS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-14

Laboratory ID: 64874-016 Enseco ID: 64874-016

Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87
Authorized: 10/28/87

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Result

N.D.
N.O.
NJ>.
NJ>.
NJ>.
NJ>.
NJ>.
NJ>.
N.O.
NJ).
N.D.
NJ>.

0.05

Unit!

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

0.05
0.003
0.001
0.005
0.01
0.006
0.002
0.0001
0.04
0.002
0.005
0.004
0.01

Analytical
Method

200.7
206.2
200.7
200.7
200.7
200.7
239.2
245.1
200.7
270.2
200.7
279.2 .
200.7

Analyzed

11/11/87
11/12/87
11/11/87
11/11/87
11/11/87
11/11/87
11/17/87
11/05/87
11/11/87
11/12/87
11/11/87
11/12/87
11/11/87

N.D. - Not detected

Approved by: Will Pratt

Sample: 64874-016
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019542

Enseco

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-14

Laboratory ID: 64874-016 Enseco ID: 64874-016
Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87

Parameter

Total Organic Carbon
Total Organic Halogen
Total Cyanide
Phenolics

Remit

6.4
31
NJ>.
NJ>.

Unite

mg/L
ug Cl/L
mg/L
mg/L

Reporting
Limit

0.1
5
0.01
0.01

Analytical
Method

415.1/9060
9020
33S.3
420.1

Analyzed

11/17/87
11/14/87
11/05/87
11/03/87

N.D. - Not detected

Approved by: Lindsay Breyer

Sample: 64874-016

L-147



019543

- - --- - -- Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-36

Laboratory ID: 64874-017 Enseco ID: 64874-017
Matrix: Groundwatcr Sampled: 10/29/87 Received: 10/30/87
Authorized: 10/28/87 Analyzed: 1 1/04/87

Parameter

Benzene
Bromoform
Carbon tetrachloride
Chlorobenzene
Dibromochloromethane
Chloroethane
2-Chloroethyl vinyl ether
Chloroform
Bromodichloromethane
1 , 1 -Dichloroethane
1 ,2-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloropropane
Ethyl benzene
Bromomethane
Chloromethane
Methylene chloride
1 , 1 ,2,2-Tctrachloroethane
Tetrachloroethene
Toluene
trans- 1 ,2-Dichloroethene
1,1,1 -Trichloroethane
1 , 1 ,2-Trichlorocthane
Trichloroethene
Vinyl chloride
cis- 1,3-Dichloropropene
trans- 1 ,3-Dichloropropene

Result

. N.D.
N.D.
NJ>.
NJ>.
NJ).
N.D.
NJ).
NJ>.
N.D.
N.D.
N.O.
N.D.
NJ).
NJ).
N.D.
N.D.
N.D.
N.D.
N.D.
NJ).
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Unite

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

S.O
5.0
S.O
5.0
5.0

10
10
5.0
5.0
5.0
5.0
5.0
5.0
5.0

10
10
25

5.0
5.0
5.0
5.0
5.0
5.0
5.0 .

10
5.0
5.0

N.D. • Not detected

1 Sample: 64874-017

L-148



019544

Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC
Client ID: MW-36
Laboratory ID: 64874-017 Enseco ID: 64874-017
Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87
Authorized: 10/28/87 Analyzed: 11/04/87

Surrogate

Toluene-D8
Bromofluorobenzene
l,2-Dichloroethane-D4

Result

114
90

106

Unite

%
%
%

Reporting
Limit

N.D. • Not detected

Reported by: Julieann L. Kramer Approved by: Jeffrey Lowry

2

L-149

Sample: 64874-017



019545

- EnSeC°

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-36

Laboratory ID: 64874-017 Enseco ID: 64874-017

Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87 Prepared: 11/02/87 Analyzed: 11/09/87

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chlorocthyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Diphenylhydrazine
Fluoranthene
Fluorene

Result

N.D.
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).

; N.D.
NJ).
NJ).
NJ).
N.D.
N.D.
N.D.
N.D.
N.D.
NJ).
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
NJ).
N.D.

Units

Ug/L
ug/L
ug/L
ug/L
ug/L
ug/L,
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L .
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
iig/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10

N.D. - Not detected

1 Sample: 64874-017
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019546

- : - - Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC
Client ID: MW-36

Laboratory ID: 64874-017 Enseco ID: 64874-017
Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87 Prepared: 11/02/87 Analyzed: 11/09/87

Parameter

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1 ,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1 ,2,4-Trichloro benzene
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methylphenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

Surrogate

Nitrobenzene-DS
2-Fluorobiphenyl
Terphenyl-D14
Phenol-DS

Reault

N.D.
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
N.O.
NJ).
NJ).
NJ).
NJ).
NJ).
N.D.
N.D.
N.D.
N.O.

•

80
66
89
36

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%
%
%

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
so
so
10
50
10
50
10
10

.

-
-
-

N.D. « Not detected

2 Sample: 64874-017
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019547

Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-36

Laboratory ID: 64874-017 Enseco ID: 64874-017

Matrix: Ground water Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87 Prepared: 11/02/87 Analyzed: 11/09/87

Surrogate

2-Fluorophenol
2,4,6-Tribromophenol

Result

52
86

Units

%
%

Reporting
Limit

N.D. « Not detected

Reported by: Julie Thomson Approved by: Jeffrey Lowry

3
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019548

Enseco
PRIORITY POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Client Name: ERM - Southwest. Inc.
Client ID: MW-36

Laboratory ID: 5798-02
Matrix: Water

Enseco ID: 64874-17
Sampled: 10/29/87

Authorized: 10/30/87 Prepared: 11/03/87
Received: 10/30/87
Analyzed: 11/15/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachlor
AldMn
Heptachlor Epoxlde
Endosulfan I
Dleldrln
4,4'-DDE
Endrln
Endosulfan II
4,4'-ODD
Endosulfan Sulfate
4,4'-DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.

Units

yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
vg/L
yg/L
yg/L
yg/L
W/L
yg/L
yg/L

Reporting
Limit

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.0
1.0
,0
,0
,0
,0

1.0
1.0
5.0
5.0
10
5.0
5.0
5.0
5.0
5.0
5.0
5.0

N.O. • Not detected.

Reported by JEK. , Approved by

L-153
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019549

PRIORITY POLLUTANT METALS
DISSOLVED METALS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-36

Laboratory ID: 64874-017 Enseco ID: 64874-017
Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87
Authorized: 10/28/87

N.D. - Not detected

Approved by: Will Pratt

Enseco

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Result

NJ>.
NJ>.
NJ>.
NJD.
NJ>.
NJ>.
NJ>.
NJ>.
NJ>.

0.010
NJ>.
NJ>.

0.07

Unite

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

O.OS
0.003
0.001
O.OOS
0.01
0.006
0.002
0.0001
0.04
0.004
O.OOS
0.004
0.01

Analytical
Method

200.7
206.2
200.7
200.7
200.7
200.7
239.2
245.1
200.7
270.2
200.7
279.2 .
200.7

Analyzed

11/11/87
11/12/87
11/11/87
11/11/87
11/11/87
11/11/87
11/17/87
11/05/87
11/11/87
11/12/87
11/11/87
11/12/87
11/11/87

Sample: 64874-017
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019550

Enseco

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-36

Laboratory ID: 64874-017 Enseco ID: 64874-017

Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87

Parameter

Total Organic Carbon
Total Organic Halogen
Total Cyanide
Phenolics

Result

7.2
20

NJ>.
NJ>.

Units

mg/L
ug Cl/L
mg/L
mg/L

Reporting
Limit

0.1
5
0.01
0.01

Analytical
Method

415.1/9060
9020

335.3
420.1

Analyzed

11/17/87
11/14/87
11/05/87
11/03/87

N.D. - Not detected

Approved by: Lindsay Breyer

Sample: 64874-017
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019551

- 555763=

PRIORITY POLLUTANT VOLATILE ORGANICS

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC
Client ID: MW-37

Laboratory ID: 64874-018 Enseco ID: 64874-018

Matrix: Ground water Sampled: 10/29/87 Received: 10/30/87
Authorized: 10/28/87 Analyzed: 11/04/87

Parameter

Benzene
Bromoform
Carbon tetrachloride
Chlorobenzene
Dibromochloromethane
Chloroethane
2-Chloroethyl vinyl ether
Chloroform
Bromodichloromethane
1 , 1 -Dichloroethane
1 ,2-Dichloroethane
1 , 1 -Dichloroethene
1 ,2-Dichloropropane
Ethyl benzene
Bromomethane
Chloromethane
Methylene chloride
1 , 1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
trans- 1 ,2-Dichloroethene
1,1,1 -Trichloroethane
1 , 1 ,2-Tr ichloroethane
Trichloroethene
Vinyl chloride
cis- 1,3-Dichloropropene
trans- 1 ,3-Dichloropropene

Remit

NJ>.
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJX
NJ).
NJ).
13

NJ).
5.2

NJ).
NJ).
NJ).
NJ).
NJ).
NJ).

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

5.0
5.0
5.0
5.0
5.0

10
10
5.0
5.0
5.0
5.0
5.0
5.0
5.0

10
10
25
5.0
5.0
5.0
5.0
5.0
5.0
5.0

10
5.0
5.0

N.D. - Not detected

1 Sample: 64874-018
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019552

Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-37

Laboratory ID: 64874-018 Enseco ID: 64874-018

Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized; 10/28/87 Analyzed: 11/04/87

Surrogate

Toluene-D8
Bromofluorobenzene
l,2-Dichloroethane-D4

Result

103
91

104

Units

%
%
%

Reporting
Limit

N.D. » Not detected

Reported by: Julieann L. Kramer Approved by: Jeffrey Lowry

2
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019553

Enseco

005770'
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-37

Laboratory ID: 64874-018 Enseco ID: 64874-018

Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87 Prepared: 11/02/87 Analyzed: 11/09/87

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Diphenylhydrazine
Fluoranthene
Fluorene

Result

N.D.
NJ).
NJ).
NJ>.
NJ).
NJ).

' NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ>.
NJ).
NJ).
N.D.
NJ).
N.D.
NJ).
N.D.
NJ).
NJ).
N.D.
NJ>.

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L .
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10

N.D. = Not detected

1 Sample: 64874-018
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019554

Enseco

Qt*5771
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-37

Laboratory ID: 64874-018 Enseco ID: 64874-018
Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87
Authorized; 10/28/87 Prepared: 11/02/87 Analyzed: 11/09/87

Parameter

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1 ,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1 ,2,4-Trichlorobenzene
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methylphenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

Surrogate

Nitrobenzene-D5
2-Fluorobiphenyl
Terphenyl-D14
Phenol-DS

Result

N.D.
N.D.
NJ>.
KJ>.
NJ>.
NJ).
N.D.
NJ).
N.D.
NJ>.
NJ).
N.D.
NJ).
NJ>.
NJ).
NJ).
N.D.
NJ).
NJ).
N.D.
N.D.
N.D.
N.D.
N.D.

73
63
83
36

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%
%
%

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
SO
10
50
10
50
10
10 .

.
-
-
-

N.D. - Not detected

2 Sample: 64874-018

L-159



019555

Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA. METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-37

Laboratory ID: 64874-018 Enseco ID: 64874-018

Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87 Prepared: 11/02/87 Analyzed:. 11/09/87

Reporting
LimitSurrogate

2-FIuorophenol
2,4,6-Tribromophenol

Rcault

52
80

Units

%
%

N.D. - Not detected

Reported by: Julie Thomson Approved by: Jeffrey Lowry

3

L-160
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019556

Enseco
poLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Client Name: ERM - Southwest. Inc.
Client ID: MW-37
Laboratory ID: 5798-03
Matrix: Water
Authorized: 10/30/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachlor
Aldrln
Heptachlor Epoxlde
Endosulfan I
Dleldrln
4. 4 '-DDE
Endrln
Endosulfan II
4, 4 '-ODD
Endosulfan Sulfate
4,4' -DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroc lor- 1260

Enseco ID: 64874-18
Same led: 10/29/87

Preoared: 11/03/87

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Received:
Analyzed:

Units

yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
ug/L
yg/L
yg/L
yg/L

10/30/87
11/15/87

Reporting
L1ml t

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
2.0
2.0
2.0
2.0

. 2.0
2.0
2.0
10
10
20
10
10
10
10
10
10
10

N.D. • Not detected.

Reported by Approved by

L-161
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019557

Enseco

PRIORITY POLLUTANT METALS
DISSOLVED METALS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-37

Laboratory ID: 64874-4)18 Enseco ID: 64874-018

Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Remit

VJ>.
NJ>.
NJ>.
tu>.
NJ>.
NJX
tux
NJ>.
NJ>.
NJ>.
NJ>.
NJ>.

0.04

Unlti

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

O.OS
0.003
0.001
0.005
0.01
0.006
0.002
0.0001
0.04
0.004
0.005
0.008
0.01

Analytical
Method

200.7
206.2
200.7
200.7
200.7
200.7
239.2
245.1
200.7
270.2
200.7
279.2
200.7

Analyzed

11/11/87
11/12/87
11/11/87
11/11/87
11/11/87
11/11/87
11/17/87
11/05/87
11/11/87
11/12/87
11/11/87
11/12/87
11/11/87

N.D. « Not detected

Approved by: Will Pratt

Sample: 64874-018

L-162



019558

Enseco

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-37

Laboratory ID: 64874-018 Enseco ID: 64874-018

Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87

Parameter

Total Organic Carbon
Total Organic Halogen
Total Cyanide
Phenolics

Result

16
1100

NJ>.
0.02

Units

mg/L
ug Cl/L
mg/L
mg/L

Reporting
Limit

0.1
5
0.01
0.01

Analytical
Method

415.1/9060
9020
335.3
420.1

Analyzed

11/17/87
11/18/87
11/05/87
11/03/87

N.D. - Not detected

Approved by: Lindsay Breyer

Sample: 64874-018

L-163



019559

—— Enseco
OQ577G-

PRIORITY POLLUTANT VOLATILE ORGANICS
EPA METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-35

Laboratory ID: 64874-019 Enseco ID: 64874-019

Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized; 10/28/87 Analyzed; 11/04/87

Reporting
Parameter Result Units Limit

Benzene NJ). ug/L 5.0
Bromoform NJ>. ug/L 5.0
Carbon tetrachloride NJ>. ug/L 5.0
Chlorobenzene NJ>. ug/L 5.0
Dibromochloromethane NJ). ug/L 5.0
Chloroethane N.D. ug/L 10
2-Chloroethyl vinyl ether NJX ug/L 10
Chloroform NJ). ug/L 5.0
Bromodichloromethane . NJ). ug/L 5.0
1,1-Dichlorocthane NJ). ug/L 5.0
1,2-Dichloroethane NJ>. ug/L 5.0
1,1-Dichloroethene NJ). ug/L ' 5.0
1,2-Dichloropropane NJ). ug/L 5.0
Ethyl benzene NJ). ug/L 5.0
Bromomethane NJ). ug/L 10
Chloromethane NJ). ug/L 10
Methylene chloride NJ>. ug/L 25
1,1,2,2-Tetrachloroethane NJ). ug/L 5.0
Tetrachloroethene NJ>. ug/L 5.0
Toluene NJ). ug/L 5.0
trans-1,2-Dichloroethene NJ). ug/L 5.0
1,1,1-Trichloroethane NJX ug/L 5.0
1,1,2-Trichloroethane NJ). ug/L 5.0
Trichloroethene NJ). ug/L 5.0
Vinyl chloride NJ). ug/L 10
cis-l,3-Dichloropropene N.D. ug/L 5.0
trans-1,3-Dichloropropene NJ). ug/L 5.0

N.D. - Not detected

i Sample: 64874-019

L-164



019560

PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-35

Laboratory ID: 64874-019 Enseco ID: 64874-019

Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87 Analyzed: 11/04/87

Enseco

Surrogate

Toluene-D8
Bromofluorobenzene
1,2-Dichloroethane-D4

Remit

107
86

104

Units

%
%
%

Reporting
Limit

N.D. • Not detected

Reported by: Steve Meritt Approved by: Jeffrey Lowry

2

L-165

Sample: 64874-019



019561
. *%.

Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA'METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-35

Laboratory ID: 64874-019 Enseco ID: 64874-019
Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87
Authorized: 10/28/87 Prepared: 11/02/87 Analyzed: 11/09/87

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy) methane
bis(2-Chtoroethyl) ether
bis(2-Chloroisopropyl) ether
bis(2-Ethylhexyl) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Diphenylhydrazine
Fluoranthene
Fluorene

Result

N.D.
N.D.
N.D.
N.D.
NJ).
N.D.
N.D.
NJ).
N.D.
N.D.
N.D.
N.D.
NJ).
N.D.
N.D.
NJ).
NJ).
NJ).
NJ).
NJ).
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

'NJ>.
N.O.
N.D.
N.O.
NJ).

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10 .
10
10
10
10
10
10
10

N.D. - Not detected

1 Sample: 64874-019

L-166



019562

Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-35

Laboratory ID: 64874-019 Enseco ID: 64874-019

Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87 Prepared: 11/02/87 Analyzed: 11/09/87

Parameter

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1 ,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-dipropylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1 ,2,4-Trichlorobenzene
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methylphenol
Pentachloropheaol
Phenol
2,4,6-Trichlorophenol

Surrogate

Nitrobenzene-D5
2-Fluorobiphenyl
Terphenyl-D14
Phenol-DS

Result

NJ>.
N.D.
NJ).
NJ>.
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
N.D.
NJ).
NJ).
NJ).
N.D.
NJ).
NJ>.
N.D.
N.D.
N.D.
NJ).

76
73
71
35

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%
%
%

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
50
10
50
10
50
10
10 .

.
-
-
-

N.D. - Not detected

2 Sample: 64874-019

L-167



019563

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-35

Laboratory ID: 64874-019 Enseco ID: 64874-019

Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87 Prepared: 11/02/87 Analyzed: 11/09/87

Enseco

Surrogate

2-Fluorophenol
2,4,6-Tribromophenol

Result

49
88

Units

%
%

Reporting
Limit

N.D. - Not detected

Reported by: Julie Thomson Approved by: Jeffrey Lowry

3

L-168

Sample: 64874-019



019564

Enseco
Y POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Client Name: ERM - Southwest. Inc.
Client ID: MW-35
Laboratory ID: 5798-04
Matrix: Water
Authorized: 10/30/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachlor
AldMn
Heptachlor Epoxlde
Endosulfan I
Dleldrln
4, 4 '-DDE
EndMn
Endosulfan II
4, 4 '-ODD
Endosulfan Sulfate
4, 4 '-DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroc lor- 1254
Aroc lor- 1260

Enseco ID: 64874-19
Samoled: 10/29/87

Prepared: 11/03/87

Result

N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Received:
Analyzed:

Units

yg/L
yg/L
yg/L
yg/L
yg/Lyg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
V9/Lyg/L
yg/L
yg/L
yg/L

10/30/87

11/15/87

Reporting
Limit

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.0
1.0
1.0
1.0
1.0

. 1.0
1.0
1.0
5.0
5.0
10
5.0
5.0
5.0
5.0
5.0
5.0
5.0

N.D. • Not detected.

Reported by Approved by

L-169
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019565

CT&5W
Enseco

PRIORITY POLLUTANT METALS
DISSOLVED METALS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-35

Laboratory ID: 64874-019 Enseco ID: 64874-019

Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Remit

NJ>.
NJ>.
NJ>.
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).

0.04

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

0.05
0.003
0.001
0.005
0.01
0.006
0.002
0.0001
0.04
0.002
0.005
0.004
0.01

Analytical
Method

200.7
206.2
200.7
200.7
200.7
200.7
239.2
245.1
200.7
270.2
200.7
279.2
200.7

Analyzed

11/11/87
11/12/87
11/11/87
11/11/87
l l /H/87
11/11/87
11/17/87
11/05/87
11/11/87
11/12/87
11/11/87
11/12/87
11/11/87

N.D. - Not detected

Approved by: Will Pratt

L-170
Sample: 64874-019



019566

Enseco

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-35

Laboratory ID: 64874-019 Enseco ID: 64874-019

Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87

Parameter

Total Organic Carbon
Total Organic Halogen
Total Cyanide
Phenolics

Result

13
86

0.01

Units

mg/L
ug Cl/L
mg/L
mg/L

Reporting
Limit

0.1
5
0.01
0.01

Analytical
Method

4 IS. 1/9060
9020
335.3
420.1

Analyzed

11/17/87
11/14/87
11/05/87
11/03/87

N.D. - Not detected

Approved by: Lindsay Breyer

Sample: 64874-019

L-171



019567

. --- Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-34

Laboratory ID: 64874-020 Enseco ID: 64874-020

Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87 Analyzed: 11/04/87

Parameter

Benzene
Bromoform
Carbon tetrachloride
Chlorobenzene
Dibromochloromethane
Chloroethane
2-Chloroethyl vinyl ether
Chloroform
Bromodichloromethane
1,1-Dichloroethane •
1 ,2-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloropropane
Ethyl benzene
Bromomethane
Chloromethane
Methylene chloride
1 , 1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
trans- 1 ,2-Dichloroethene
1,1,1 -Tr ichloroethane
1 , 1 ,2-Tr ichloroethane
Trichloroethene
Vinyl chloride
cis- 1 ,3-Dichloropropene
trans- 1 ,3-Dichloropropene

Result

27
NJ).
NJ).
NJ).
NJ>.
NJ).
NJ).
NJ).
NJ).
N.D.
NJ).
NJ).
NJ).
NJ).
NJ).
NJ>.
NJ).
NJ).
N.D.
NJ>.
25
N.D.
N.D.
IS

NJ).
N.D.
NJ).

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

5.0
5.0
5.0
5.0
5.0

10
10
5.0
5.0
5.0
5.0
5.0
5.0
5.0

10
10
25

5.0
5.0
5.0
5.0
5.0
5.0
5.0

10
5.0
5.0

N.D. - Not detected

1 Sample: 64874-020

L-172



019568

GQG785

PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC
Client ID: MW-34

Laboratory ID: 64874-020 Enseco ID: 64874-020
Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87 Analyzed: 11/04/87

Enseco

Surrogate

Toluene-D8
Bromofluorobenzene
l,2-Dichloroethane-D4

Result

105
85

105

Units

%
%
%

Reporting
Limit

N.D. - Not detected

Reported by: Julieann L. Kramer Approved by: Jeffrey Lowry

2
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019569

Enseco
0"0 5786

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-34

Laboratory ID: 64874-020 Enseco ID: 64874-020

Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87 Prepared: 11/02/87 Analyzed: 11/09/87

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Diphenylhydrazine
Fluoranthene
Fluorene

Result

NJ>.
N.D.
NJ).
NJ>.
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
N.D.
NJ).
NJ).
NJ).
NJ>.
NJ).
NJ).
NJ).
N.D.
N.D.
N.D.
NJ).
NJ).
NJ).
N.D.

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10

N.D. - Not detected

1 Sample: 64874-020

L-174



019570

— -- Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC
Client ID: MW-34

Laboratory ID: 64874-020 Enseco ID: 64874-020

Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87 Prepared: 11/02/87 Analyzed: 11/09/87

Parameter

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(l,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine .
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1 ,2,4-Trichlorobenzene
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitrc~2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methylphenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

Surrogate

Nitrobenzene-DS
2-Fluorobiphenyl
Terphenyl-D14
Phenol-D5

Result

NJ>.
N.D.
NJ>.
N.D.
N.D.
N.D.
NJ>.
NJ).
NJ).
N.D.
NJ).
N.D.
N.D.
NJ).
N.O.
N.D.
N.O.
N.D.
NJ).
N.D.
NJ).
NJ).
NJ).
N.D.

77
38
61
35

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%
%
%

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
so
50
10
so
10
50
10
10 .

.

-
-
-

N.D. - Not detected

2 Sample: 64874-020

L-175



019571

-- Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-34

Laboratory ID: 64874-020 Enseco ID: 64874-020

Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized; 10/28/87 _ Prepared: 11/02/87 _ Analyzed: 11/09/87 _

Reporting
Surrogate Result Units Limit

2-Fluorophenol 46 % -
2,4,6-Tribromophenol 63 %

N.D. • Not detected

Reported by: Julie Thomson Approved by: Jeffrey Lowry

3 Sample: 64874-020

L-176



019572

Enseco
^t-- PBI0RITY POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Client Name: ERM - Southwest. Inc.
Client ID: MW-34
Laboratory ID:
Matrix: Water

5798-05 Enseco ID: 64874-20
Sampled: 10/29/87

Authorized: 10/30/87 Prepared: 11/03/87
Received:
Analyzed:

10/30/87
11/15/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachlor .
AldMn
Heptachlor Epoxlde
Endosulfan I
DleldMn
4,4'-DDE
Endrln
Endosulfan II
4,4'-ODD
Endosulfan Sulfate
4,4'-DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.

Units

yg/L

Reporting
Limit

yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L

,0
,0
,0
.0
.0
.0
.0
.0

2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
10
10
20
10
10
10
10
10
10
10

N.D. • Not detected.

Reported by Approved by

L-177



019573

PRIORITY POLLUTANT METALS
DISSOLVED METALS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-34

Laboratory ID: 64874-020 Enseco ID: 64874-020

Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87

Enseco

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Result

N.D.
NJ>.
NJ>.
NJ>.
N.D.
N.D.
N.D.
ND.
N.D.
NJ).
NJ>.
N.D.

0.06

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

o.os
0.003
0.001
o.oos
0.01
0.006
0.002
0.0001
0.04
0.004
0.005
0.008
0.01

Analytical
Method

200.7
206.2
200.7
200.7
200.7
200.7
239.2
245.1
200.7
270.2
200.7
279.2
200.7

Analyzed

11/11/87
11/12/87
11/11/87
11/11/87
11/11/87
11/11/87
11/17/87
11/05/87
11/11/87
11/12/87
11/11/87
11/12/87
11/11/87

N.D. - Not detected

Approved by: Will Pratt

L-178

Sample: 64874-020



019574

Enseco

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST INC
Client ID: MW-34
Laboratory ID: 64874-020 Enseco ID: 64874-020
Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87
Authorized: 10/28/87

Parameter

Total Organic Carbon
Total Organic Halogen
Total Cyanide
Phenolics

Result

42
160
NJ>.

0.04

Unit*

mg/L
ug Cl/L
mg/L
mg/L

Reporting
Limit

0.1
5
0.01
0.01

Analytical
Method

415.1/9060
9020
335.3
420.1

Analyzed

11/17/87
11/14/87
11/05/87
11/03/87

N.D. » Not detected

Approved by: Lindsay Breyer

Sample: 64874-020

L-179



019575

-- : - • - Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-18

Laboratory ID: 64874-021 Enseco ID: 64874-021

Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87 _ Analyzed: 11/04/87 _

Reporting
Parameter Result Units Limit

Benzene N.D. ug/L 5.0
Bromoform NJD. ug/L 5.0
Carbon tetrachloride NJ>. ug/L S.O
Chlorobenzene NJ). ug/L S.O
Dibromochloromethane NJ). ug/L S.O
Chloroethane NJD. ug/L 10
2-ChIoroethyl vinyl ether NJD. ug/L 10
Chloroform NJD. ug/L S.O
Bromodichloromethane NJ). ug/L S.O
1,1-Dichloroethane ' NJO. ug/L S.O
1,2-Dichloroethane NJD. ug/L S.O
1,1-Dichloroethene NJD. ug/L S.O
1,2-Dichloropropane NJD. ug/L S.O
Ethyl benzene NJD. ug/L S.O
Bromomethane NJD. ug/L 10
Chloromethane NJD. ug/L 10
Methylene chloride NJD. ug/L 25
1,1,2,2-Tetrachloroethane NJD. ug/L S.O
Tetrachloroethene NJD. ug/L S.O
Toluene NJ>. ug/L 5.0
trans- 1,2-Dichloroethene NJ). ug/L 5.0
1,1,1-Trichloroethane NJD. ug/L S.O
1,1,2-Trichlorocthane NJD. . ug/L S.O
Trichloroethene NJD. ug/L S.O
Vinyl chloride NJD. ug/L 10
cis-l,3-Dichloropropene NJ). ug/L S.O
trans- 1,3-Dichloropropene NJ). ug/L S.O

N.D. • Not detected

I Sample: 64874-021

L-180



019576

Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-18

Laboratory ID: 64874-021 Enseco ID: 64874-021

Matrix: Ground water Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87 Analyzed: 11/04/87

Surrogate

Toluene-D8
Bromofluorobenzene
1,2-Dichloroethane-D4

Result

108
86

105

Units

%
%
%

Reporting
Limit

I

I

I

I

I

I

N.D.« Not detected

Reported by: Steve Meritt Approved by: Jeffrey Lowry

2

L-181

Sample: 64874-021
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019577

Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-18

Laboratory ID: 64874-021 Enseco ID: 64874-021

Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87 Prepared: 11/02/87 Analyzed: 11/09/87

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)f luoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzcne
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Diphenylhydrazine
Fluoranthene
Fluorene

Result

NJ).
N.D.
NJ>.
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ>.
NJ).
NJ).
NJ>.
N.D.
NJ).
NJ).
N.D.
NJ).
NJ).
N.D.
NJ).
NJ).
N.D.
N.O.
N.O.
NJ).
N.D.
NJ).

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L .
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L ,
ug/L
ug/L
ug/L

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10

N.D. » Not detected

1 Sample: 64874-021

L-182



019578

— - ! - - Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC
Client ID: MW-18

Laboratory ID: 64874-021 Enseco ID: 64874-021
Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87
Authorized: 10/28/87 Prepared: 11/02/87 Analyzed: 11/09/87

Parameter

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( It2,3-e,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1 ,2,4-Trichlorobenzene
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methylphenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

Surrogate

Nitrobenzene-DS
2-Fluorobiphenyl
Terphenyl-D14
Phenol-DS

Result

N.D.
N.D.
N.D.
N.O.
N.D.
NJ>.
N.D.
NJ).
NJ).
NJ).
N.D.
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
N.D.
N.D.
N.D.
N.D.
N.D.
NJ).
N.D.

78
72
80
33

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L .
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%
%
%

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
so
10
so
10
so
10
10

.

-
-
-

N.D. - Not detected

2 Sample: 64874-021

L-183



019579

Enseco

GfTSTTJTT
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-18

Laboratory ID: 64874-021 Enseco ID: 64874-021

Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87 Prepared: 11/02/87 Analyzed: 11/09/87

Surrogate

2-Fluorophenol
2,4,6-Tribromophenol

Remit

46
62

Units

%
%

Reporting
Limit

N.D. • Not detected

Reported by: Julie Thomson Approved by: Jeffrey Lowry

3

L-184

Sample: 64874-021



019580

PRIORITY POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

Client Name: ERM - Southwest. Inc.
Client ID: MW-18
Laboratory ID: 5798-06
Matrix: Water
Authorized: 10/30/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamna-BHC (Llndane)
Heptachlor
Aldrln
Heptachlor Epoxlde
Endosulfan I
01e1dr1n
4, 4 '-DOE
EndMn
Endosulfan II
4 ,4 '-ODD
Endosulfan Sulfate
4, 4' -DOT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroc lor- 1232
Aroclor-1242
Aroc lor- 1248
Aroclor-1254
Aroclor-1260

Enseco ID: 64874-21
Same led: 10/29/87

Preoared: 11/03/87

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.O.
N.D.
N.D.
N.D.

Received:
Analyzed:

Units

yg/L
yg/L
yg/L
yg/L
yg/L
ug/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
ug/L
yg/L
yg/L
yg/L
yg/L

10/30/87
11/15/87

Reporting
Limit

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
2.0
2.0
2.0
2.0

. 2.0
2.0
2.0
10
10
20
10
10
10
10
10
10
10

N.D. • Not detected.

Reported by Approved by

L-185



019581

Enseco
nJ05708

PRIORITY POLLUTANT METALS
DISSOLVED METALS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-18

Laboratory ID: 64874-021 Enseco ID: 64874-021

Matrix: Ground water Sampled: 10/29/87 Received: 10/30/87

Authorized: 10/28/87

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Result

NJ>.
NJ).
NJ>.
NJ>.
NJ).
NJ).
NJ).
NJ).
NJ).
N.D.
N.D.
NJ).

0.07

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

0.05
0.003
0.001
0.005
0.01
0.006
0.002
0.0001
0.04
0.004
0.005
0.008
0.01

Analytical
Method

200.7
206.2
200.7
200.7
200.7
200.7
239.2
245.1
200.7
270.2
200.7
279.2
200.7

Analyzed

11/11/87
11/12/87
11/11/87
11/11/87
11/11/87
11/11/87
11/17/87
11/05/87
11/11/87
11/12/87
11/11/87
11/12/87
11/11/87

N.D. - Not detected

Approved by: Will Pratt

Sample: 64874-021

L-186



019582

Enseco

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-18

Laboratory ID: 64874-021 Enseco ID: 64874-021
Matrix: Groundwater Sampled: 10/29/87 Received: 10/30/87
Authorized: 10/28/87

Parameter

Total Organic Carbon
Total Organic Halogen
Total Cyanide
Phenolics

Result

23
79

NJ>.
0.01

Unlta

mg/L
ug Cl/L
mg/L
mg/L

Reporting
Limit

0.1
5
0.01
0.01

Analytical
Method

415.1/9060
9020

335.3
420.1

Analyzed

11/17/87
11/14/87
11/05/87
11/03/87

N.D. - Not detected

Approved by: Lindsay Breyer

Sample: 64874-021

L-187



019583

— . -- Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: DUPLICATE #3

Laboratory ID: 64874-022 Enseco ID: 64874-022

Matrix: Groundwater Sampled: 10/30/87 Received: 10/31/87

Authorized; 10/28/87 _ Analyzed: 11/05/87 _

Reporting
Parameter Result Units Limit

Benzene N.D. ug/L 5.0
Bromoform N.D. ug/L 5.0
Carbon tetrachloride N.D. ug/L S.O
Chlorobenzene N.D. ug/L 5.0
Dibromochloromethane N.D. ug/L 5.0
Chloroethane NJJ. ug/L 10
2-Chloroethyl vinyl ether N.D. ug/L 10
Chloroform NJ>. ug/L 5.0
Bromodichloromethane N.D. ug/L 5.0
1,1-Dichloroethane N.D. ug/L 5.0
1,2-Dichloroethane N.D. ug/L 5.0
1,1-Dichloroethene N.D. ug/L 5.0
1,2-Dichloropropane N.D. ug/L 5.0
Ethyl benzene N.D. ug/L 5.0
Bromomethane N.D. ug/L 10
Chloromethane N.D. ug/L 10
Methylene chloride NJ>. ug/L 25
1,1,2,2-Tetrachloroe thane N.D. ug/L 5.0
Tetrachloroethene N.D. ug/L 5.0
Toluene N.D. ug/L 5.0
trans-l,2-Dichloroethene N.D. ug/L 5.0
1,1,1-Trichloroethane N.D. ug/L 5.0
1,1,2-Trichloroethane N.D. ug/L 5.0
Trichloroethene N.D. ug/L 5.0
Vinyl chloride N.D. ug/L 10
cis-l,3-Dichloropropene N.D. ug/L 5.0
trans- 1,3-Dichloropropene N.D. ug/L 5.0

N.D. • Not detected

1 Sample: 64874-022

L-188



019584

Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: DUPLICATE *3

Laboratory ID: 64874-022 Enseco ID: 64874-022

Matrix: Ground water Sampled: 10/30/87 Received: 10/31/87

Authorized: 10/28/87 Analyzed: 11/05/87

Surrogate

Toluene-D8
Bromofluorobenzene
1,2-Dichloroethane-D4

Result

100
99
91

Units

%
%
%

Reporting
Limit

N.D. • Not detected

Reported by: Julieann L. Kramer Approved by: Jeffrey Lowry

2

L-189

Sample: 64874-022



019585

Enseco
0*05002—

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: DUPLICATE #3

Laboratory ID: 64874-022 Enseco ID: 64874-022

Matrix: Groundwater Sampled: 10/30/87 Received: 10/31/87

Authorized: 10/28/87 Prepared: 11/02/87 Analyzed: 11/09/87

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g(h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Diphenylhydrazine
Fluoranthene
Fluorene

Result

NJ).
N.D.
NJ).
N.D.
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
N.D.
NJ).
NJ).
N.D.
NJ).
NJ).
NJ).
N.O.
NJ).
NJ>.
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

' ug/L
ug/L
ug/L
ug/L
ug/L
ug/L .
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10

N.D. - Not detected

1 Sample: 64874-022

L-190



019586

— - Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC
Client ID: DUPLICATE #3

Laboratory ID: 64874-022 Enseco ID: 64874-022
Matrix: Groundwater Sampled: 10/30/87 Received: 10/31/87
Authorized: 10/28/87 Prepared: 11/02/87 Analyzed: 11/09/87

Parameter

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1 ,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methylphenol
Pentachlorophenol
Phenol
2,4,6-TrichlorophenoI

Surrogate

Nitrobenzene-D5
2-Fluorobiphenyl
Terphenyl-D14
Phenol-DS

Result

NJ).
N.D.
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
N.D.
N.D.
NJ).
NJ>.
NJ).
NJ).
N.O.
NJ).

81
60
91
37

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%
%
%

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
50
10
50
10
50
10
10

_

-
-
-

N.D. • Not detected

2 Sample: 64874-022
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019587
Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA. METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: DUPLICATE #3
Laboratory ID: 64874-022 Enseco ID: 64874-022
Matrix: Groundwater Sampled: 10/30/87 Received: 10/31/87

Authorized: 10/28/87 Prepared: 11/02/87 Analyzed: 11/09/87 .

Reporting
LimitSurrogate

2-Fluorophenol
2,4,6-Tribromophenol

Result

54
80

Units

%
%

N.D. - Not detected

Reported by: Julie Thomson Approved by: Jeffrey Lowry

Sample: 64874-022

L-192



019588

GQuQQG Enseco
PRIORITY POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Client Name: ERM - Southwest. Inc.
Client ID: Duollcate 13
Laboratory ID: 5845-01
Matrix: Water
Authorized: 10/31/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachlor
Aldrln
Heptachlor Epoxlde
Endosulfan I
DleldMn
4 .4' -DDE
Endrln
Endosulfan II
4, 4 '-ODD
Endosulfan Sulfate
4, 4 '-DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroc lor- 1016
Aroclor-1221
Aroclor-1232
Aroc lor- 1242
Aroc lor- 1248
Aroclor-1254
Aroc lor- 1260

Enseco ID: 64874-22
Samoled: 10/30/87

Prepared: 11/05/87

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.O.
N.D.
N.D.

Received:
Analyzed:

Units

yg/L
yg/L
yg/L
yg/L
W/L
W/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L

10/31/87
11/15/87

Reporting
Limit

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
0.50
0.50

N.O. • Not detected.

Reported by Approved by

L-193
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019589

r~ oooiJ U U D-

PRIORITY POLLUTANT METALS
DISSOLVED METALS

Client Name: ERM-SOUTHWEST INC

Client ID: DUPLICATE #3

Laboratory ID: 64874-022 Enseco ID: 64874-022

Matrix: Groundwater Sampled: 10/30/87 Received: 10/31/87

Authorized: 10/28/87

N.D. - Not detected

Approved by: Will Pratt

Enseco

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Result

NJ>.
NJ>.
NJ>.
NJ>.
NJ>.

0.026
NJ>.
NJ>.
NJ).
NJ>.
NJ>.
NJ>.

0.03

Uniti

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

0.05
0.003
0.001
O.OOS
0.01
0.006
0.002
0.0001
0.04
0.002
O.OOS
0.004
0.01

Analytical
Method

200.7
206.2
200.7
200.7
200.7
200.7
239.2
245. 1
200.7
270.2
200.7
279.2
200.7

Analyzed

11/11/87
11/12/87
11/11/87
11/11/87
11/11/87
11/11/87
11/17/87
11/05/87
11/11/87
11/12/87
11/11/87
11/12/87
11/11/87

Sample: 64874-022
L-194



019590

Enseco

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST INC
Client ID: DUPLICATE *3
Laboratory ID: 64874-022 Enseco ID: 64874-022
Matrix: Groundwater Sampled: 10/30/87 Received: 10/31/87
Authorized: 10/28/87

Parameter

Total Organic Carbon
Total Organic Halogen
Total Cyanide
Phenolics

Result

0.7
7

N.O.

Units

mg/L
ug Cl/L
mg/L
mg/L

Reporting
Limit

0.1
5
0.01
0.01

Analytical
Method

415.1/9060
9020

335.3
420.1

Analyzed

11/17/87
11/18/87
11/05/87
11/03/87

N.D. - Not detected

Approved by: Lindsay Breyer

Sample: 64874-022
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019591

Enseco
-GtTb8U8

PRIORITY POLLUTANT VOLATILE ORGANICS

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC
Client ID: MW-13

Laboratory ID: 64874-023 Enseco ID: 64874-023
Matrix: Groundwater Sampled: 10/30/87 Received: 10/31/87

Authorized: 10/28/87 Analyzed: 11/06/87

Parameter

Benzene
Bromoform
Carbon tetrachloride
Chlorobenzene
Dibromochloromethane
Chloroethane
2-Chloroethyl vinyl ether
Chloroform
Bromodichloromethane
1 , 1 -Dichloroethane
1 ,2-Dichloroethane
1 , 1 -Dichloroethene
1 ,2-Dichloropropane
Ethyl benzene
Bromomethane
Chloromethane
Methylene chloride
1 , 1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
trans- 1 ,2-Dichloroethene
1,1,1 -Trichloroethane
1 , 1 ,2-Tr ichloroethane
Trichloroethene
Vinyl chloride
cis- 1 ,3-Dichloropropene
trans- 1 ,3-Dichloropropene

Reanlt

NJ).
NJ>.
NJ).
NJX
NJ).
NJ>.
NJX
NJ>.
NJ>.
NJ>.
NJ).
NJ).
MJ).
MJ).
MJ).
NJ).
MJ).
MJ).
NJ).
NJ).
MJ).
NJ).
NJX
NJ).
NJ).
NJ).
NJ).

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

5.0
5.0
5.0
5.0
5.0

10
10
5.0
5.0
5.0
5.0
5.0
5.0
5.0

10
10
25

5.0
5.0
5.0
5.0
5.0
5.0
5.0

10
5.0
5.0

N.D. - Not detected

1 Sample: 64874-023
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019592

Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-13

Laboratory ID: 64874-023 Enseco ID: 64874-023

Matrix: Groundwatcr Sampled: 10/30/87 Received: 10/31/87

Authorized; 10/28/87 Analyzed: 11/06/87

Surrogate

Toluene-D8
Bromofluorobenzene
1,2-Dichloroethane-D4

Result

99
118
94

Units

%
%

Reporting
Limit

N.D. • Not detected

Reported by: Julieann L. Kramer Approved by: Jeffrey Lowry

2

L-197
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019593

Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC
Client ID: MW-13

Laboratory ID: 64874-023 Enseco ID: 64874-023
Matrix: Groundwater Sampled: 10/30/87 Received: 10/31/87

Authorized: 10/28/87 Prepared: 11/02/87 Analyzed: 11/09/87

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Diphenylhydrazine
Fluoranthene
Fluorene

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
NJ>.
NJJ.
N.D.
NJ>.
N.D.
NJ).
NJ).
NJ).
N.D.
N.O.
N.D.
N.O.
N.D.
N.D.
N.D.
NJ).

N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
u*/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10

N.D. - Not detected

1 Sample: 64874-023
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019594

Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA.METHOD 625

Client Name: ERM-SOUTHWEST INC
Client ID: MW-13

Laboratory ID: 64874-023 Enseco ID: 64874-023
Matrix: Groundwater Sampled: 10/30/87 Received: 10/31/87

Authorized; 10/28/87 Prepared: 11/02/87 Analyzed: 11/09/87

Parameter

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(l,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1 ,2,4-Trichlorobenzcne
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methylphenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

Surrogate

Nitrobenzene-DS
2-Fluorobiphenyl
Terphenyl-D14
Phenol-DS

Result

NJ>.
NJ>.
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ>.
N.D.
N.D.
NJ).
N.D.

86
65
93
35

Units

ug/L
ug/L
ug/L
ug/L -
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%
%
%

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
50
10
50
10
50
10
10

m

•
-
-

N.D. - Not detected

2 Sample: 64874-023
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019595

• '• Enseco

005812 -
PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC
Client ID: MW-13
Laboratory ID: 64874-023 Enseco ID: 64874-023
Matrix: Groundwater Sampled: 10/30/87 Received: 10/31/87
Authorized: 10/28/87 Prepared: 11/02/87 Analyzed; 11/09/87

Reporting
Surrogate RfjUlil Units Limit

2-Fluorophenol S3 %
2,4,6-Tribromophenol 82 %

N.D. » Not detected

Reported by: Julie Thomson Approved by: Jeffrey Lowry

3 Sample: 64874-023
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019596

Enseco
POLLUTANT ORGANOCHLORINE PESTICIOES/PCBs

EPA Method 608

Client Name: ERM - Southwest. Inc.
Client ID: MW-13
Laboratory ID: 5845-02
Matrix: Water

Enseco ID: 64874-23
Sampled: 10/30/87 Received: 10/31/87

Authorized: 10/31/87 Prepared: 11/05/87 Analyzed: 11/15/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachlor
Aldrln
Heptachlor Epoxlde
Endosulfan I
DleldMn
4,4'-DDE
EndMn
Endosulfan II
4,4'-DDD
Endosulfan Sulfate
4,4'-DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Units

yg/L
yg/L
yg/L
yg/L
yg/L
yg/tyg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/Lyg/Lyg/L
yg/L
yg/L
yg/L

Reporting
Limit

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
0.50
0.50

N.D. • Not detected.

Reported by Approved by

L-201



019597

PRIORITY POLLUTANT METALS
DISSOLVED METALS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-13

Laboratory ID: 64874-023 Enseco ID: 64874-023

Matrix: Groundwater Sampled: 10/30/87 Received: 10/31/87

Authorized: 10/28/87

Enseco

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Result

NJ>.
NJ>.
HJ>.
NJ>.
NJ>.
NJ>.
HJ>.
HJ>.
NJ>.
NJ>.
NJ).
NJ).

0.06

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

0.05
0.003
0.001
O.OOS
0.01
0.006
0.002
0.0001
0.04
0.002
O.OOS
0.004
0.01

Analytical
Method

200.7
206.2
200.7
200.7
200.7
200.7
239.2
245. 1
200.7
270.2
200.7
279.2
200.7

Analyzed

11/11/87
11/12/87
11/11/87
11/11/87
11/11/87
11/11/87
11/17/87
11/05/87
11/11/87
11/12/87
11/11/87
11/12/87
11/11/87

N.D. » Not detected

Approved by: Will Pratt

L-202
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019598

Enseco

005816
INORGANIC PARAMETERS

i t

Client Name: ERM-SOUTHWEST INC

Client ID: MW-13

Laboratory ID: 64874-023 Enseco ID: 64874-023

Matrix: Ground water Sampled: 10/30/87 Received: 10/31/87

Authorized: 10/28/87

Parameter

Total Organic Carbon
Total Organic Halogen
Total Cyanide
Phenolics

Result

2.6
75

NJ>.
NJ>.

Units

mg/L
ug Cl/L
mg/L
mg/L

Reporting
Limit

0.1
5
0.01
0.01

Analytical
Method

415.1/9060
9020
335.3
420.1

Analyzed

11/17/87
11/18/87
11/05/87
11/03/87

N.D. - Not detected

Approved by: Lindsay Breyer

Sample: 64874-023

L-203



019599

-- Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC
Client ID: MW-38
Laboratory ID: 64874-024 Enseeo ID: 64874-024
Matrix: Groundwater Sampled: 10/30/87 Received: 10/31/87
Authorized: 10/28/87 Analyzed: 11/05/87 _

Reporting
Parameter Result Units Limit

Benzene NJ). ug/L S.O
Bromoform NJ). ug/L S.O
Carbon tetrachloride NJ). ug/L 5.0
Chlorobenzene NJ). ug/L S.O
Dibromochloromethane NJ). ug/L S.O
Chloroethane NJX ug/L 10
2-Chloroethyl vinyl ether NJ>. ug/L 10
Chloroform MJ>. ug/L S.O
Bromodiehloromethane NJ>. ug/L S.O
1,1-Dichloroethane ' NJ). ug/L S.O
1,2-Dichloroethane NJ>. ug/L S.O
1,1-Diehloroethene NJ>. ug/L S.O
1,2-Dichloropropane NJ). ug/L S.O
Ethyl benzene NJX ug/L S.O
Bromomethane NJ). ug/L 10
Chloromethane NJ). ug/L 10
Methylene chloride NJ). ug/L 25
1,1,2,2-Tetrachloroethane NJ). ug/L S.O
Tetrachloroethene 21 ug/L S.O
Toluene NJ>. ug/L 5.0
trans- 1,2-Dichloroethene NJ). ug/L 5.0
1,1,1-Trichloroethane NJ). . ug/L S.O
1,1,2-Trichloroethane NJ). ug/L S.O
Trichloroethene 13 ug/L 5.0
Vinyl chloride N.D. ug/L 10
cis-l,3-Dichloropropene NJ). ug/L S.O
trans- 1,3-Dichloropropene N.D. ug/L 5.0

N.D. - Not detected

1 Sample: 64874-024
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019600

005817 -
Enseco

PRIORITY POLLUTANT VOLATILE ORGANICS (CONT.)

EPA METHOD 624

Client Name: ERM-SOUTHWEST INC

Client ID: MW-38

Laboratory ID: 64874-024 Enseco ID: 64874-024

Matrix: Ground water Sampled: 10/30/87 Received: 10/31/87

Authorized; 10/28/87 Analyzed: 11/05/87

Reporting
LimitSurrogate

Toluene-D8
Bromofluorobenzene
1,2-Dichloroethane-D4

Result

100
101
95

Units

%
%
%

N.D. - Not detected

Reported by: Julieann L. Kramer Approved by: Jeffrey Lowry

Sample: 64874-024
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019601

— - - Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC
Client ID: MW-38

Laboratory ID: 64874-024 Enseco ID: 64874-024

Matrix: Groundwater Sampled: 10/30/87 Received: 10/31/87

Authorized: 10/28/87 Prepared: 11/02/87 Analyzed: 11/09/87

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Dicthyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1 ,2-Diphenylhydrazine
Fluoranthene
Fluorene

Remit

NJ).
NJ).
NJ>.
NJ>.
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
NJ).
N.D.
NJ).
NJ).
N.D.
NJ).
NJ).
NJ).
NJ).
N.D.
NJ).
NJ).
N.D.
NJ).

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
40
20
20 .
20
20
20
20
20
20
20

N.D. - Not detected

1 Sample: 64874-024
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————: Enseco
.005819

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-38

Laboratory ID: 64874-024 Enseco ID: 64874-024
Matrix: Groundwater Sampled: 10/30/87 Received: 10/31/87

Authorized: 10/28/87 Prepared: 11/02/87 Analyzed: 11/09/87

Parameter

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1 ,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1 ,2.4-Trichlorobenzene
2-ChlorophenoI
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
4-Chloro-3-methylphenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

Surrogate

Nitrobenzene-DS
2-Fluorobiphenyl
Terphenyl-D14
Phenol-DS

Result

N.D.
N.D.
N.D.
NJ>.
N.D.
N.D.
N.D.
NJ>.
N.D.
NJ>.
N.D.
N.D.
NJ>.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.O.
N.D.
N.D.

82
83
91
22

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L .
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%
%
%
%

Reporting
Limit

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

100
100
20

100
20

100
20
20

.
-
-
-

N.D. - Not detected

2 Sample: 64874-024
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Enseco

PRIORITY POLLUTANT SEMIVOLATILE ORGANICS (CONT.)

EPA METHOD 625

Client Name: ERM-SOUTHWEST INC

Client ID: MW-38

Laboratory ID: 64874-024 Enseco ID: 64874-024
Matrix: Ground water Sampled: 10/30/87 Received: 10/31/87
Authorized: 10/28/87 Prepared: 11/02/87 Analyzed: 11/09/87

Surrogate

2-Fluorophenol
2,4,6-Tribromophenol

Result

25
64

Units

%
%

Reporting
Limit

N.D. - Not detected

Reported by: Julie Thomson Approved by: Jeffrey Lowry

3
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r.nnflSlPRIORITY POLLUTANT ORGANOCHLORINE PESTICIDES/PCBS
EPA Method 608

Client Name: ERM - Southwest. Inc.

Enseco

Client ID: HW-38
Laboratory 10: 5845-03
Matrix: Water
Authorized: 10/31/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Linda ne)
Heptachlor
Aldrln
Heptachlor Epoxlde
Endosulfan I
Oleldrln
4, 4 '-DOE
Endrln
Endosulfan II
4, 4 '-ODD
Endosulfan Sulfate
4,4' -DOT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroc lor- 1248
Aroclor-1254
Aroclor-1260

Enseco ID: 64874-24
Sampled: 10/30/87

Prepared: 11/05/87

Result

N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Received:
Analyzed:

Units

yg/L
ug/L
yg/L
yg/L
ug/Lug/L
ug/L
yg/L
yg/Lug/L
yg/L
M/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L

10/31/87
11/15/87

Reporting
Limit

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
10
10
20
10
10
10
10
10
10
10

N.O. • Not detected.

Reported by Approved by
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Enseco
£05822

PRIORITY POLLUTANT METALS
DISSOLVED METALS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-38

Laboratory ID: 64874-024 Enseco ID: 64874-024

Matrix: Ground water Sampled: 10/30/87 Received: 10/31/87

Authorized: 10/28/87

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Result

NJ>.
NJ>.
NJ>.
N.D.
N.D.

0.006
NJ>.
NJ>.
NJ>.
NJ>.
NJ>.
NJ>.

0.11

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

O.OS
0.003
0.001
O.OOS
0.01
0.006
0.002
0.0001
0.04
0.004
O.OOS
0.008
0.01

Analytical
Method

200.7
206.2
200.7
200.7
200.7
200.7
2392
245.1
200.7
270.2
200.7
279.2 .
200.7

Analyzed

11/11/87
11/12/87
11/11/87
11/11/87
11/11/87
11/11/87
11/17/87
11/05/87
11/11/87
11/12/87
11/11/87
11/12/87
11/11/87

N.D. - Not detected

Approved by: Will Pratt

Sample: 64874-024
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Enseco

INORGANIC PARAMETERS

Client Name: ERM-SOUTHWEST INC

Client ID: MW-38

Laboratory ID: 64874-024 Enseco ID: 64874-024

Matrix: Groundwater Sampled: 10/30/87 Received: 10/31/87

Authorized: 10/28/87

Parameter

Total Organic Carbon
Total Organic Halogen
Total Cyanide
Phenolics

Result

28
320
NJ>.
NJ>.

Unite

mg/L
ugCl/L
mg/L
mg/L

Reporting
Limit

0.1
5
0.01
0.01

Analytical
Method

4 IS. 1/9060
9020

33S.3
420.1

Analyzed

11/17/87
11/18/87
11/05/87
11/03/87

N.D. - Not detected

Approved by: Lindsay Breyer

Sample: 64874-024
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Enseco

V. QUALITY CONTROL REPORT

The Enseco laboratories operate under a vigorous QA/QC program designed
to ensure the generation of scientifically valid, legally defensible data by
monitoring every aspect of laboratory operations. Routine QA/QC procedures
include the use of approved methodologies, independent verification of
analytical standards, use of duplicate Laboratory Control Samples to assess
the precision and accuracy of the methodology on a routine basis, and a
rigorous system of data review.

In addition, the Enseco laboratories maintain a comprehensive set of
certifications from both state and federal governmental agencies which require
frequent analyses of blind audit samples. Enseco - Rocky Mountain Analytical
Laboratory is certified by the EPA under the EPA/CLP program for both Organic
and Inorganic analyses, under the USATHAMA (U.S. Army) program, by the Army
Corps of Engineers, and the states of Colorado, New Jersey, New York, Utah,
and Florida, among others.

The standard laboratory QC package is designed to:

1) establish a strong, cost-effective QC program that ensures the
generation of scientifically valid, legally defensible data

2) assess the laboratory's performance of the analytical method
using control limits generated with a well-defined matrix

3) establish clear-cut guidelines for acceptability of analytical
data so that QC decisions can be made immediately at the bench,
and

4) provide a standard set of reportables which assures the client
of the quality of his data.
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Enseco

The Enseco QC program is based upon monitoring the precision and accuracy
of an analytical method by analyzing a set of duplicate Laboratory Control
Samples (LCS) at frequent, well-defined intervals. An LCS is a well-
characterized matrix which is spiked with target compounds at 5-100 times the
reporting limit, depending upon the methodology being monitored. The purpose
of the LCS is not to duplicate the sample matrix, but rather to provide an
interference-free, homogeneous matrix from which to gather data to establish
control limits. These limits are used to determine whether data generated by
the laboratory on any given day is in control.

Control limits for accuracy (percent recovery) are based on the average,
historical percent recovery +/- 3 standard deviation units. Control limits
for precision (relative percent difference) range from 0 (identical duplicate
LCS results) to the average, historical relative percent difference +.3
standard deviation units. These control limits are fairly narrow based on the
consistency of the matrix being monitored and are updated on a quarterly
basis.

For Organic analyses an additional control measure is taken in the form
of a Surrogate Control Sample (SCS). The SCS is a control sample spiked with
surrogate standards which is analyzed with every analytical lot. The recovery
of the SCS is charted in exactly the same manner as described for the LCS, and
provides a daily check on the performance of the method.

Accuracy for LCS and SCS is measured by Percent Recovery.

Measured Concentration.
% Recovery - x 100

Actual Concentration

Precision for LCS is measured by Relative Percent Difference (RPD).

Measured Concentration LCS1 - Measured Concentration LCS2
RPO •—

(Measured Concentration LCS1 + Measured Concentration LCS2)/2
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-- Enseco

A11 samples analyzed concurrently by the same test are assigned the same
QC lot number. Projects which contain numerous samples, analyzed over several
days, may have multiple QC lot numbers associated with each test. The QC
information which follows includes a listing of the QC lot numbers associated
with each of the samples reported, LCS and SCS (where applicable) recoveries
from the QC lots associated with the samples, and control limits for these
lots. The QC data is reported by test code, in the order that the tests are
reported in the analytical results section of this report. The test codes
assigned are defined in Section VI., Analytical Methodology.
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Enseco

QC LOT ASSIGNMENT REPORT
CAS CHROMATOCRAPHY/MASS SPECTROMETRY

Laboratory
Sample Number

64874-001
64874-001
64874-002
64874-002
64874-003
64874-003
64874-004
64874-004
64874-005
64874-005
64874-006
64874-006
64874-007
64874-007
64874-008
64874-008
64874-009
64874-009
64874-010
64874-010
64874-011
64874-011
64874-012
64874-012
64874-013
64874-013
64874-014
64874-014
64874-015
64874-015
64874-016
64874-016
64874-017
64874-017
64874-018
64874-018
64874-019
64874-019
64874-020
64874-020
64874-021
64874-021

QC Matrix Test
QC Lot Number

LCS SCS

Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water

BNA
VGA
BNA
VOA
BNA
VOA
BNA
VOA
BNA
VOA
BNA
VOA
BNA
VOA
BNA
VOA
BNA
VOA
BNA
VOA
BNA
VOA
BNA
VOA
BNA
VOA
BNA
VOA
BNA
VOA
BNA
VOA
BNA
VOA
BNA
VOA
BNA
VOA
BNA
VOA
BNA
VOA

BNA 053AA
VOA 004AY
BNA 053AA
VOA 004AY
BNA OS3AA
VOA 004AY
BNA 053AA
VOA 004AY
BNA 053AA
VOA 004AY
BNA 053AA
VOA 002AJ
BNA 053AA
VOA 053AK
BNA 053AA
VOA 053AK
BNA 054AA
VOA 053AK
BNA 054AA
VOA 053AK
BNA 054AA
VOA 053AK
BNA OS4AA
VOA 053AK
BNA 054AA
VOA 053AK
BNA OS4AA
VOA 053AK
BNA 054AA
VOA 053AK
BNA 055AA
VOA 005AY
BNA OS5AA
VOA 005AY
BNA 055AA
VOA 005AY
BNA 055AA
VOA 005AY
BNA 055AA
VOA 005AY
BNA 055AA
VOA 005AY

BNA OS3BA
VOA 004CY
BNA 053BA
VOA 004CY
BNA OS3BA
VOA 004CY
BNA OS3BA
VOA 004CY
BNA 053BA
VOA 004CY
BNA 053BA
VOA 002CJ
BNA 053BA
VOA 053AK
BNA 053BA
VOA 053AK.
BNA 054AA
VOA 053AK
BNA 054AA
VOA 053AK
BNA 054AA
VOA 053AK
BNA OS4AA
VOA 053BK
BNA 054AA
VOA 053BK
BNA OS4AA
VOA 053BK
BNA OS4AA
VOA OS3BK
BNA 05SAA
VOA 005CY
BNA OS5AA
VOA 005BY
BNA OSSAA
VOA 005BY
BNA 055AA
VOA 005BY
BNA 055AA
VOA 005BY
BNA OSSAA
VOA 005BY
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QC LOT ASSIGNMENT REPORT
CAS CHROMATOGRAPHV/MASS SPECTRQMETRY (cimt.l

Laboratory QC Lot Number
Number OC Matrix Teat LCS SC.S

64874-022 Reagent Water BNA BNA 05SAA BNA OSSAA
64874-022 Reagent Water . VOA VOA OOSAY VOA OOSCY
64874-023 Reagent Water BNA BNA 05SAA BNA OSSAA
64874-023 Reagent Water VOA VOA OOSAY VOA OOSCY
64874-024 Reagent Water BNA BNA OSSAA BNA OSSAA
64874-024 Reagent Water VOA VOA OOSAY VOA OOSCY
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LABORATORY CONTROL SAMPLE REPORT
CAS CHUOMATOCRAPHY/MASS SPECTRQMETRY

Analvte

Test: BNA on Reagent Water
QC Lot: BNA OS3AA
Concentration Unite

Pentachlorophenol
Phenol
2-Chlorophenol
4-Chloro-3-methylphenol
4-Nitrophenol
1 ,2,4-Trichlorobenzene
Acenaphthene
2,4-Dinitrotoluene
Pyrene
N-Nitrosodi-n-propylamine
1 ,4-Diehlorobenzene

Concentration
Sulking Measured

LCS1 LCS2

100 83.4
100 30.9
100 64.0
100 65.9
100 31.7

50 32J
50 37.7
50 40.0
50 43.0
50 40.5
50 27.9

97.7
31.2
65.9
68.0
36.9
31.5
36.7
42.1
40.0
42.8
27.3

Accuracy(%)
LCS1 LCS2 Limits

Precision(RPD)
LCS Limits

83
31
64
66
32
64
75
80
86
81
56

98
31
66
68
37
63
73
84
80
86
55

9-103
12- 89
27-123
23-97
10-80
39-98
46-118
24-96
26-127
41-116
36-97

15.8
1.0
2.9
3.1

15.2
2.2
2.7
5.1
7.2
5.5
2.2

50
42
40
42
50
28
31
38
31
38
28

Test: BNA on Reagent Water
QC Lot: BNA 054AA
Concentration Units:

Pentachlorophenol
Phenol
2-Chlorophenol
4-Nitrophenol
1,2,4-Trichlorobenzene
Acenaphthene
2,4-Dinitrotoluene
Pyrene
N-Nitrosodi-n-propylamine
1,4-Dichlorobenzene

100 94.5
100 38.8
100 80.8
100 10.0
50 32.8
50 39.5
50 37.5
50 46.3
50 44.4
50 30.8

95
39
81
10
66
79
75
93
89
62

9-103
12-89
27-123
10-80
39-98
46-118
24- 96
26-127
41-116
36-97

50
42
40
50
28
31
38
31
38
28

Test: BNA on Reagent Water
QC Lot: BNA 055AA
Concentration Units: fua/Ll

Pentachlorophenol 100 77.5 76.8
Phenol 100 34.0 34.5
2-Chlorophenol 100 73.5 72.8
4-Chloro-3-methylphenol 100 73.9 72.5
4-Nitrophenol 100 15.5 18.4
1,2,4-Trichlorobenzene 50 26.0 24.6
Acenaphthene 50 36.5 36.7

78
34
74
74
16
52
73

77 9-103
35 12- 89
73 27-123
73 23- 97
18 10- 80
49 39- 98
73 46-118

0.9
1.5
1.0
1.9

17.1
5.5
0.5

50
42
40
42
50
28
31

* - Recovery outside standard QC limits.
* - RPD outside standard QC limits.
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00 [> 8 3 OLABORATORY CONTROL SAMPLE REPORT
GAS CHROMATQCRAPHY/MASS SPECTROMETRY

Enseco

Analvte

Test: BNA on Reagent Water
QC Lot: BNA OSSAA
Concentration Unita: fug/Li

2,4-Dinitrotoluene
Pyrene
N-Nitrosodi-n-propylamine
1,4-Dichlorobenzene

Concentration
Sfiilun& Measured

LCSl LCS2

50 40.1
SO 46.4
SO 37.6
SO 26.1

38.1
42.8
37.8
24.7

Accuracy(%)
LCSl ISS2. Limits

Precision(RPD)
LCS Limits

80
93
75
52

76
86
76
49

24- 96
26-127
41-116
36-97

5.1
8.1
0.5
5.5

38
31
38
28

Test: VOA on Reagent Water
QC Lot: VOA 002AJ
Concentration Unita: fua/L)

1,1-Dichloroethenc SO.O SS.4 Sl.S
Trichlorocthcne SO.O S6.1 S4.8
Chlorobenzene SO.O SS.8 S4.0
Toluene SO.O S3.4 S2.3
Benzene SO.O S4.8 S3.0

111
112
112
107 105 76-125
110 106 76-127

103 61-145
110 71-120
108 75-130

7.3
2.3
3.3
2.1
3.3

14
14
13
13
11

Test: VOA on Reagent Water
QC Lot: VOA 004AY
Concentration Units: fua/L)

1,1-Dichloroethene
Trichloroethene
Chlorobenzene
Toluene
Benzene

SO.O
SO.O
50.0
SO.O
50.0

56.3
49.2
50.4
49.0
53.4

57.4
50.5
51.2
51.8
56.8

113
98

101
98
107

115
101
102
104
114

61-145
71-120
75-130
76-125
76-127

1.9
2.6
1.6
5.6
6.2

14
14
13
13
11

Test: VOA on Reagent Water
QC Lot: VOA 005AY
Concentration Unite fua/Ll

1,1-Dichloroethene
Trichloroethene
Chlorobenzene
Toluene
Benzene

50.0
50.0
50.0
50.0
50.0

56.6
52.4
52.3
47.4
49.0

53.3
57.5
53.8
47.0
52.1

113
105
105
95
98

107
115
108
94
104

61-145
71-120
75-130
76-125
76-127

6.0
9.3
2.8
0.8
6.1

14
14
13
13
11
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019614
- tnseco

-> LABORATORY CONTROL SAMPLE REPORT
CAS CHROMATOCRAPHY/MASS SPECTROMETRV

Concentration Accuracy(%) Precision(RPD)
Analvte Spiking Measured LCS1 LCS2 Limits LCS Limits

LCS1 LCS2

Test: VOA on Reagent Water
QC Lot: VOA 053AK.
Concentration Units: (ua/L)

1,1-Dichloroethenc 50.0 49.6 47.6 99 95 61-145 4.1 14
Trichloroethene 50.0 43.7 42.3 87 85 71-120 3.3 14
Chlorobenzene 50.0 53.2 52.5 106 105 75-130 1.3 13
Toluene 50.0 51.1 53.0 102 106 76-125 3.7 13
Benzene 50.0 50.6 50.8 101 102 76-127 0.4 11
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Enseco

SURROGATE CONTROL SAMPLE REPORT
CAS CHROMATOCRAPHY/MASS SPECTROMETRY

Analvte

Test: BNA on Reagent Water
QC Lot: BNA OS3BA
Concentration Units:

Concentration
Spiking Measured

Accuracy(%)
SCS Limits

Phenol-DS
2-Fluorophenol
2,4,6-Tribromophenol
Nitrobenzene-D5
2-Fluorobiphenyl
Terphenyl-DU

200
200
200
100
100
100

69.6
91.1
171.
72.6
69.3
88.2

35
46
86
73
69
88

10- 94
21-100
10-123
35-114
43-116
33-141

Test: BNA on Reagent Water
QC Lot: BNA 054AA
Concentration Unita: (ag/L)

Phenol-D5
2-Fluorophenol
2,4,6-Tribromophenol
Nitrobenzene-DS
2-Fluorobiphenyl
Terphenyl-D14

200
200
200
100
100
100

67.0
91.1
144.
72.9
70.9
79.0

34
46
72
73
71
79

10-94
21-100
10-123
35-114
43-116
33-141

Test: BNA on Reagent Water
QC Lot: BNA 055AA
Concentration Units: fug/LI

Phenol-D5
2-Fluorophenol
2,4,6-Tribromophenol
Nitrobenzene-D5
2-Fluorobiphenyl
Terphenyl-D14

200
200
200
100
100
100

67.9
110
154

80.4
68.3
82.9

34
55
77
80
68
83

10- 94
21-100
10-123
35-114
43-116
33-141

Test: VOA on Reagent Water
QC Lot: VOA 002CJ
Concentration Unita! fug/Li

Toluene-D8
Bromofluorobenzene (BFB)
1,2-Dichloroethane-D4

50.0
50.0
50.0

49.1
49'.7
50.9

98
99
102

88-110
86-115
76-114
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Enseco

SURROGATE CONTROL SAMPLE REPORT
CAS CHROMATOCRAPHY/MASS SPECTROMETRY

Analvte

Test: VOA on Reagent Water
QC Lot: VOA 004CY
Concentration Uaita: (u*/L)

Toluene-D8
Bromofluorobenzeae (BFB)
1,2-Dichloroethane-D4

Concentration
Spiking Measured

50.0
SO.O
50.0

53.7
43.8
50.5

Accuracy(%)
SCS Limits

107
88

101

88-110
86-115
76-114

Test: VOA on Reagent Water
QC Lot: VOA OOSBY
Concentration Units: fug/Li

Toluene-DS
Bromofluorobenzene (BFB)
1,2-Dichloroethane-D4

50.0
50.0
50.0

53.1
48.4
49.8

106
97

100

88-110
86-115
76-114

Test: VOA on Reagent Water
QC Lot: VOA 005CY
Concentration Uoita: fug/L)

Toluene-D8
Bromofluorobenzene (BFB)
1,2-Dichloroethane-D4

50.0
50.0
50.0

49.7
51.4
47.8

99
103
96

88-110
86-115
76-114

Test: VOA on Reagent Water
QC Lot: VOA 053AK
Concentration Units: fug/Li

Toluene-Di
Bromofluorobenzene (BFB)
1,2-Dichloroethane-D4

50.0
50.0
50.0

51.4
48.5
48.1

103
97
96

88-110
86-115
76-114

Test: VOA on Reagent Water
QC Lot: VOA 053BK
Concentration Units: fug/Li

Toluene-D8
Bromofluorobenzene (BFB)
1,2-Dichloroethane-D4

* - Recovery outside standard QC limits.

50.0
50.0
50.0

50.7
50.9
66

101
102
132*

88-110
86-115
76-114
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POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Enseco

Client Name: ERM - Southwest. Inc.
Client ID: Method Blank
Laboratory ID: 5762-01B
Matrix: Water
Authorized: N.A.

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamna-BHC (Llndane)
Heptachlor
AldMn
Heptachlor Epoxlde
Endosulfan I
Dleldrln
4, 4 '-DDE
Endrln
Endosulfan II
4, 4 '-ODD
Endosulfan Sulfate
4, 4 '-DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroc lor- 1248
Aroclor-1254
Aroc lor- 1260

Enseco ID: Method
Samoled: N.A.

Preoared: 10/30/87

Result

N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Blank
Received:
Analyzed:

Units

yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L

yg/L
yg/L
yg/L

N.A.
11/15/87

Reporting
Limit

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
0.50
0.50

N.A. - Not applicable.
N.D. - Not detected.

Reported by Approved by
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019618

\J O U <-> —

PRIORITY
••

POLLUTANT ORGANOCHLORINE

EPA Method 608

PESTlCIDES/PCBs

r^_
CJ

Client Name: ERM - Southwest. Inc.
Client ID: Method Blank
Laboratory ID: 5774-01B
Matrix: Water
Authorized: N.A.

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamna-BHC (Llndane)
Heptachlor
AldMn
Heptachlor Epoxlde
Endosulfan I
D1eldr1n
4,4'-DDE
EndMn
Endosulfan II
4 ,4 '-ODD
Endosulfan Sulfate
4, 4 '-DOT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroc lor- 1016
Aroc lor- 1221
Aroc lor- 1232
Aroc lor- 1242
Aroclor-1248
Aroc lor- 1254
Aroc lor- 1260

Enseco ID: Method Blank
Same led: N.A.

Preoared: 11/02/87

Result

N.D.
N.O.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Received:
Analyzed:

Units

yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L

N.A.

11/15/87

Reporting
Limit

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
0.50
0.50

N.A. • Not applicable.
N.D. • Not detected.

Reported by Approved by
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019619 Enseco
PRIORITY POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Client Name: ERM - Southwest. Inc.
Client ID: Method Blank
Laboratory ID: 5798-0 IB
Matrix: Water
Authorized: N.A.

Parameter

alpha-BHC
beta-BHC
delta-BHC
ganma-BHC (Llndane)
Heptachlor
AldMn
Heptachlor Epoxlde
Endosulfan I
DleldMn
4 ,4 '-DOE
EndMn
Endosulfan II
4, 4 '-ODD
Endosulfan Sulfate
4 ,4 '-DDT
EndMn Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroc lor- 1221
Aroc lor- 1232
Aroc lor- 1242
Aroc lor- 1248
Aroc lor- 1254
Aroc lor- 1260

Enseco ID: Method
Samoled: N.A.

Preoared: 11/03/87

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.O.

Blank
Received:
Analyzed:

Units

yg/L
yg/L
yg/L
yg/Lyg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/Lyg/L
yg/L
yg/L
yg/L

N.A.
11/15/87

Reporting
Limit

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
0.50
0.50

N.A. • Not applicable.
N.D. • Not detected.

Reported by Approved by
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019620
tn

UUDtf 8?RInBTTV pniMITAMT nocAkinrui npTwe DMTTrrncc/orae

Client Name: ERM - Southwest

EPA Method 608

. Inc.
Client ID: Method Blank
Laboratory ID: 5845-03B
Matrix: Water
Authorized: N.A.

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachlor
AldMn
Heptachlor Epoxlde
Endosulfan I
OleldMn
4,4' -DDE
Endrln
Endosulfan II
4,4 '-ODD
Endosulfan Sulfate
4, 4 '-DOT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroc lor- 10 16
Aroc lor- 1221
Aroclor-1232
Aroclor-1242
Aroc lor- 1248
Aroc lor- 1254
Aroc lor- 1260

Enseco ID: Method
Samoled: N.A.

Prepared: 11/05/87

Result

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Blank
Received:
Analyzed:

Units

yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/Lyg/Lyg/L
yg/L
yg/L

N.A.
11/15/87

Reporting
Limit

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10

- o.io
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
0.50
0.50

N.A. • Not applicable,
N.D. • Not detected.

Reported by Approved by
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019621

PRIORITY POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Client Name: ERM - Southwest. Inc.
Client 10: Laboratory Control Spike
Laboratory ID:
Matrix: Water

5774-03BS

Authorized: N.A.

Enseco ID: Laboratory Control Solke
Sampled: N.A.

Prepared: 11/02/87
Received:
Analyzed:

N.A.

Enseco

11/15/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachlor
Aldrln
Heptachlor Epoxlde
Endosulfan I
DleldMn
4,4'-DOE
Endrln
Endosulfan II
4,4'-ODD
Endosulfan Sulfate
4,4'-DOT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

Result**

105)
85)
85)

N.D.
N.D.
N.D.
0.21 i
0.17 i
0.17 I
N.O.
N.D.
0.63 (126)
N.D.
0.60 (120)
N.D.
N.D.
N.D.
0.61 (122)
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Units

yg/L
yg/L

Reporting
Limit

yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/Lyg/L
yg/L
yg/L
yg/L

0.
0.
,05
,05

0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
0.50
0.50

**Value 1n parentheses represents percent spike recovery.
N.A. - Not applicable.
N.O. • Not detected.

Reported by EK- Approved by ICC
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019622
Ensec:o

POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Client Name: ERM - Southwest. Inc.
Client ID: Laboratory Control Spike DUD.
Laboratory ID:
Matrix: Water

5774-03BSD

Authorized: N.A.

Enseco ID: Laboratory Control Spike DUD.
Sampled: N.A.

Prepared: 11/02/87
Received:
Analyzed:

N.A.
11/15/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gairma-BHC (Undane)
Heptachlor
AldMn
Heptachlor Epoxlde
Endosulfan I
D1e1dr1n
4.4'-DDE
Endrln
Endosulfan II
4.4'-ODD
Endosulfan Sulfate
4,4'-DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

Result1**

(95)
(70)
(65)

N.D.
N.D.
N.D.
0.19
0.14
0.13
N.D.
N.D.
0.60 (120)
N.D.
0.55 (110)
N.D.
N.D.
N.D.
0.57 (114)
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Units

yg/L
yg/Lwg/L
yg/L
ug/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L

Reporting
Limit

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
,10
,10
,10
,10
,10
,10

0.10
0.10
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
0.50
0.50

0.
0.
0.
0,
0,
0.

"Value m parentheses represents percent spike recovery.
N.A. • Not applicable.
N.D. • Not detected.

Reported by Approved by
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019623

PRIORITY POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Client Name: ERM - Southwest. Inc.
Client 10: Laboratory Control Solke
Laboratory ID:
Matrix: Water

5682-02BS

Authorized: N.A.

Enseco ID: Laboratory Control Solke
Sampled: N.A.

Prepared: 10/26/87
Received:
Analyzed:

N.A.

Enseco

11/12/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachlor
AldMn
Heptachlor Epoxlde
Endosulfan I
DleldMn
4,4'-DDE
Endrln
Endosulfan II
4,4'-ODD
Endosulfan Sulfate
4.4'-DDT
Endrln Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

**Result

N.D.
N.D.
N.D.
0.20 (100)
0.22 (110)
0.18 (90)
N.D.
N.D.
0.55 (110)
N.D.
0.54 (108)
N.D.
N.O.
N.D.
0.58 (116)
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.

Units

yg/L
yg/L
yg/L
yg/L
yg/Lyg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
Wfl/L
yg/L
yg/L
yg/L

Reporting
Limit

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
.10
.10
,10
,10
,10
,10
,10
,10

0.
0.
0.,
0.
0,
0,
0,
0.
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
0.50
0.50

**Value in parentheses represents percent spike recovery.
N.A. • Not applicable.
N.D. • Not detected.

Reported by Approved by
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019624

PRIORITY POLLUTANT ORGANOCHLORINE PESTICIDES/PCBs

EPA Method 608

Enseco

Client Name: ERM - Southwest. Inc.
Client ID: Laboratory Control Solke DUD.
Laboratory 10:
Matrix: Water

5682-02BSD

Authorized: N.A.

Enseco ID: Laboratory Control Spike Duo.
Sampled; N.A.

Prepared: 10/26/87
Received:
Analyzed:

N.A.
11/12/87

Parameter

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachlor
Aldrln
Heptachlor Epoxlde
Endosulfan I
DleldMn
4,4'-ODE
EndMn
Endosulfan II
4,4'-ODD
Endosulfan Sulfate
4,4'-DDT
EndHn Aldehyde
Methoxychlor
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

Result**

N.D.
N.D.
N.D.
0.17 (85)
0.17 (85)
0.15 (75)
N.D.
N.D.
0.48 (96)
N.D.
0.44 (88)
N.D.
N.D.
N.D.
0.53 (106)
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Units

yg/L
yg/L
yg/L

yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L
yg/L

Reporting
Limit

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
0.50
0.50

"Value m parentheses represents percent spike recovery.
N.A. • Not applicable.
N.O. • Not detected.

Reported by Approved by
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019625 Enseco

QC LOT ASSIGNMENT REPORT
INOUCANICS . METALS

Laboratory
Sample Number

64874-001
64874-001
64874-001
64874-001
64874-001
64874-001
64874-001
64874-001
64874-001
64874-002
64874-002
64874-002
64874-002
64874-002
64874-002
64874-002
64874-002
64874-002
64874-003
64874-003
64874-003
64874-003
64874-003
64874-003
64874-003
64874-003
64874-003
64874-004
64874-004
64874-004
64874-004
64874-004
64614-004
64874-004
64874-004
64874-004
64874-005
64874-005
64874-005
64874-005
64874-005
64874-005

QC Matrix Teat

Reagent Water FASD
Reagent Water FASD
Reagent Water FPBD
Reagent Water FSED
Reagent Water FSED
Reagent Water FTLD
Reagent Water FTLD
Reagent Water HGT
Reagent Water ICPD
Reagent Water FASD
Reagent Water FASD
Reagent Water FPBD
Reagent Water FSED
Reagent Water FSED
Reagent Water FTLD
Reagent Water FTLD
Reagent Water HGT
Reagent Water ICPD
Reagent Water FASD
Reagent Water FASD
Reagent Water FPBD
Reagent Water FSED
Reagent Water FSED
Reagent Water FTLD
Reagent Water FTLD
Reagent Water HGT
Reagent Water ICPD
Reagent Water FASD
Reagent Water FASD
Reagent Water FPBD
Reagent Water FSED
Reagent Water FSED
Reagent Water FTLD
Reagent Water FTLD
Reagent Water HGT
Reagent Water ICPD
Reagent Water FASD
Reagent Water FASD
Reagent Water FPBD
Reagent Water FSED
Reagent Water FSED
Reagent Water FTLD

QC Lot Number
LCS

FASD 133 A A
FASD133AA
FPBD 133 A A
FSED 133 A A
FSED133AA
FTLD 133 A A
FTLD 133 A A
HGT 209AA
ICPD 164 A A
FASD133AA
FASD 133 A A
FPBD133AA
FSED 133 A A
FSED 133 A A
FTLD133AA
FTLD133AA
HGT 209AA
ICPD164AA
FASD 133 A A
FASD 133 A A
FPBD 133 A A
FSED133AA
FSED 133 A A
FTLD133AA
FTLD 133 A A
HGT 224AB
ICPD164AA
FASD133AA
FASD 133 A A
FPBD 133 A A
FSED 133 A A
FSED 133 A A
FTLD 133 A A
FTLD133AA
HGT 209AA
ICPD 164 A A
FASD 133 A A
FASD 133 A A
FPBD 133 A A
FSED133AA
FSED 133 A A
FTLD 133 A A

L-230



019626
Enseco

QC LOT ASSIGNMENT REPORT
INORGANICS - METALS (cant

Laboratory
Sample Number

64874-005
64874-005
64874-005
64874-006
64874-006
64874-006
64874-006
64874-006
64874-006
64874-006
64874-006
64874-006
64874-007
64874-007
64874-007
64874-007
64874-007
64874-007
64874-007
64874-007
64874-007
64874-008
64874-008
64874-008
64874-008
64874-008
64874-008
64874-008
64874-008
64874-008
64874-009
64874-009
64874-009
64874-009
64874-009
64874-009
64874-009
64874-009
64874-009
64874-010
64874-010
64874-010

OC Matrix

Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water

lot
FTLD
HOT
ICPD
FASD
FASD
FPBD
FSED
FSED
FTLD
FTLD
HGT
ICPD
FASD
FASD
FPBD
FSED
FSED
FTLD
FTLD
HGT
ICPD
FASD
FASD
FPBD
FSED
FSED
FTLD
FTLD
HGT
ICPD
FASD
FASD
FPBD
FSED
FSED
FTLD
FTLD
HGT
ICPD
FASD
FASD
FPBD

QC Lot Number
LCS

FTLD 133 A A
HGT 209AA
ICPD 164 A A
FASD 133 A A
FASD 133 A A
FPBD 133 A A
FSED 133 A A
FSED 133 A A
FTLD 133 A A
FTLD133AA
HGT 209AA
ICPD164AA
FASD 133 A A
FASD133AA
FPBD 133 A A
FSED133AA
FSED133AA
FTLD 133 A A
FTLD133AA
HGT 210AA
ICPD164AA
FASD133AA
FASD 133 A A
FPBD133AA
FSED 133 A A
FSED 133 A A
FTLD133AA
FTLD 133 A A
HGT 210AA
ICPD 164 A A
FASD 133 A A
FASD 133 A A
FPBD 133 A A
FSED 133 A A
FSED 133 A A
FTLD 133 A A
FTLD 133 A A
HGT 210AA
ICPD 164 A A
FASD133AA
FASD 133 A A
FPBD133AA
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019627

Enseco

Laboratory
Sample Number

64874-010
64874-010
64874-010
64874-010
64874-010
64874-010
64874-011
64874-011
64874-011
64874-011
64874-011
64874-011
64874-011
64874-011
64874-011
64874-012
64874-012
64874-012
64874-012
64874-012
64874-012
64874-012
64874-012
64874-012
64874-013
64874-013
64874-013
64874-013
64874-013
64874-013
64874-013
64874-013
64874-013
64874-014
64874-014
64874-014
64874-014
64874-014
64874-014
64874-014
64874-014
64874-014

QC LOT ASSIGNMENT REPORT
INORGANICS . METALS front.)

OC Matrix

Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water

Teat

FSED
FSED
FTLD
FTLD
HOT
ICPD
FASD
FASD
FPBD
FSED
FSED
FTLD
FTLD
HOT
ICPD
FASD
FASD
FPBD
FSED
FSED
FTLD
FTLD
HOT
ICPD
FASD
FASD
FPBD
FSED
FSED
FTLD
FTLD
HOT
ICPD
FASD
FASD
FPBD
FSED
FSED
FTLD
FTLD
HOT
ICPD

QC Lot Number
LCS

FSED133AA
FSED 133 A A
FTLD133AA
FTLD133AA
HOT 210AA
ICPD 164 A A
FASD 133 A A
FASD 133 A A
FPBD 133 A A
FSED 133 A A
FSED 133 A A
FTLD133AA
FTLD 133 A A
HOT 210AA
ICPD 164 A A
FASD133AA
FASD 133 A A
FPBD 133 A A
FSED 133 A A
FSED 133 A A
FTLD 133 A A
FTLD 133 A A
HOT 210AA
ICPD 164 A A
FASD133AA
FASD 133 A A
FPBD 133 A A
FSED 133 A A
FSED133AA
FTLD 133 A A
FTLD133AA
HOT 210AA
ICPD 164 A A
FASD133AA
FASD133AA
FPBD 133 A A
FSED133AA
FSED133AA
FTLD 133 A A
FTLD133AA
HOT 210AA
ICPD 164 A A
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Enseco

QC LOT ASSIGNMENT REPORT
INORGANICS - METALS fcont

Laboratory
Sample Number

64874-015
64874-015
64874-015
64874-015
64874-015
64874-015
64874-015
64874-015
64874-015
64874-016
64874-016
64874-016
64874-016
64874-016
64874-016
64874-017
64874-017
64874-017
64874-017
64874-017
64874-017
64874-018
64874-018
64874-018
64874-018
64874-018
64874-018
64874-019
64874-019
64874-019
64874-019
64874-019
64874-019
64874-020
64874-020
64874-020
64874-020
64874-020
64874-020
64874-021
64874-021
64874-021

PC Matrix

Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water

Test

FASD
FASD
FPBD
FSED
FSED
FTLD
FTLD
HOT
ICPD
FASD
FPBD
FSED
FTLD
HOT
ICPD
FASD
FPBD
FSED
FTLD
HOT
ICPD
FASD
FPBD
FSED
FTLD
HOT
ICPD
FASD
FPBD
FSED
FTLD
HOT
ICPD
FASD
FPBD
FSED
FTLD
HOT
ICPD
FASD
FPBD
FSED

QC Lot Number
LCS

FASD 133 A A
FASD133AA
FPBD133AA
FSED 133 A A
FSED133AA
FTLD133AA
FTLD 133 A A
HGT 210AA
ICPD 164 A A
FASD134AA
FPBD134AA
FSED 134 A A
FTLD134AA
HGT211AA
ICPD164AA
FASD134AA
FPBD134AA
FSED 134 A A
FTLD 134 A A
HGT211AA
ICPD 164 A A
FASD 134 A A
FPBD 134 A A
FSED 134 A A
FTLD 134 A A
HGT 211AA
ICPD 164 A A
FASD 134 A A
FPBD 134 A A
FSED134AA
FTLD 134 A A
HGT211AA
ICPD164AA
FASD134AA
FPBD 134 A A
FSED 134 A A
FTLD134AA
HGT211AA
ICPD 164 A A
FASD134AA
FPBD 134 A A
FSED 134 A A
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Enseco

QC LOT ASSIGNMENT REPORT
INORGANICS - METALS (cont.)

Laboratory
Sample Number

64874-021
64874-021
64874-021
64874-022
64874-022
64874-022
64874-022
64874-022
64874-022
64874-023
64874-023
64874-023
64874-023
64874-023
64874-023
64874-024
64874-024
64874-024
64874-024
64874-024
64874-024

OC Matrix

Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Teat

FTLD
HOT
ICPD
FASD
FPBD
FSED
FTLD
HOT
ICPD
FASD
FPBD
FSED
FTLD
HGT
ICPD
FASD
FPBD
FSED
FTLD
HGT
ICPD

QC Lot Number
LCS

FTLD 134 A A
HGT 211AA
ICPD 165 A A
FASD134AA
FPBD134AA
FSED 134 A A
FTLD 134 A A
HGT 211AA
ICPD 165 A A
FASD 134 A A
FPBD 134 A A
FSED134AA
FTLD134AA
HGT 211AA
ICPD 165 A A
FASD 134 A A
FPBD 134 A A
FSED134AA
FTLD 134 A A
HGT 211AA
ICPD 165 A A
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Enseco

LABORATORY CONTROL SAMPLE REPORT
INORGANICS - METALS

Analvte

Test: FASD on Reagent Water
QC Lot: FASD133AA
Concentration Units! (ma/1-)

Concentration
Measured

LCS1 LCS2

Accuracy(%) Precision(RPD)
LCS1 LCS2 Limits LCS Limits

Arsenic 0.02 0.020 0.020 100 100 75-125 0.0 20

Test: FASD on Reagent Water
QC Lot: FASD 134 A A
Concentration Units: fma/Ll

Arsenic 0.040 0.033 0.036 83 90 75-125 8.7 20

Test: FPBD on Reagent Water
QC Lot: FPBD133AA
Concentration Units: fmg/Ll

Lead 0.04 0.041 0.034 103 85 75-125 18.7 20

Test: FPBD on Reagent Water
QC Lot: FPBD134AA
Concentration Units.

Lead 0.04 0.044 0.040 110 100 75-125 9.5 20

Test: FSED on Reagent Water
QC Lot: FSED 133 A A
Concentration Unite fma/L)

Selenium 0.04 0.039 0.039 98 98 75-125 0.0 20

Test: FSED on Reagent Water
QC Lot: FSED134AA
Concentration Units;

Selenium 0.020 0.018 0.020 90 100 75-125 10.5 20
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Enseco

LABORATORY CONTROL SAMPLE REPORT
INORGANICS . METALS

Analvte

Test: FTLD on Reagent Water
QC Lot: FTLD 133 A A
Concentration Units: (ma/Ll

Thallium

Concentration
Spikinc Measured

LCS1 LCS2

0.05 0.047 0.049

Accuracy(%) Precision(RPD)
LCS1 LCS2 Limits LCS Limits

94 98 75-125 4.2 20

Test: FTLD on Reagent Water
QC Lot: FTLD 134 A A
Concentration Units: fmg/Li

Thallium 0.05 0.047 0.047 94 94 75-125 0.0 20

Test: HGT on Reagent Water
QC Lot: HGT 209AA
Concentration Units: fug/Li

Mercury 1.0 1.0 1.0 100 100 75-125 0.0 20

Test: HGT on Reagent Water
QC Lot: HGT 210AA
Concentration Units: fug/Li

Mercury 1.0 1.0 1.0 100 100 75-125 0.0 20

Test: HGT on Reagent Water
QC Lot: HGT 211AA
Concentration Units: fug/Li

Mercury 1.0 1.0 1.0 100 100 75-125 0.0 20

Test: HGT on Reagent Water
QC Lot: HGT 224AB
Concentration Units: fug/Li

Mercury 1.0 1.0 1.1 100 110 75-125 9.5 20
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LABORATORY CONTROL SAMPLE REPORT
INORGANICS - METALS

Enseco

Anaivte

Test: ICPD on Reagent Water
QC Lot: ICPD 164 A A
Concentration Units: fmg/L)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Tin
Vanadium
Zinc

Concentration
Spiking Measured

LCSl LCS2

Accuracy(%)
LCSl LCS2 Limits

Precision(RPD)
LCS Limits

2.0 2.11 2.09
0.5 0.50 0.48
0.5 0.49 0.47
2.0 1.99 1.96

0.05 0.046 0.046
0.05 0.047 0.051
100 107 105
0.2 0.20 0.20
0.5 0.49 0.48

0.25 0.26 0.26
1.0 1.01 1.00
0.5 0.49 0.48
50 49 48

0.2 0.21 0.21
0.4 0.40 0.39
50 54 53

0.05 0.052 0.053
100 98 97
0.4 0.41 0.42
0.5 0.50 0.49
0.2 0.20 0.20

105
100
98
100
92
94
107
100
98
104
101
98
98
105
100
108
104
98
103
100
100

105
96
94
98
92
102
105
100
96
104
100
96
96
105
98
106
106
97
105
98
100

75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125

1.0
4.1
4.2
1.5
0.0
8.2
1.9
0.0
2.1.
0.0
1.0
2.1
2.1
0.0
2.5
1.9
1.9
1.0
2.4
2.0
0.0

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Test: ICPD on Reagent Water
QC Lot: ICPD165AA
Concentration Units; fnifl/L}

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium

2.0
0.5
0.5
2.0

0.05
0.05
100
0.2
0.5

0.25
1.0
0.5
50

2.10
0.50
0.48
1.99

0.046
0.049

106
0.21
0.49
0.26
1.01
0.47

49

2.09
0.48
0.46
1.97

0.046
0.045

105
0.20
0.48
0.26
1.00
0.47

48

105
100
96
100
92
98
106
105
98
104
101
94
98

105
96
92
99
92
90
105
100
96
104
100
94
96

75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125

0.5
4.1
4.3
1.0
0.0
8.5
0.9
4.9
2.1
0.0
1.0
0.0
2.1

20
20
20
20
20
20
20
20
20
20
20
20
20

L-237



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

019633

- Enseco

LABORATORY CONTROL SAMPLE REPORT
INORGANICS . METALS

Concentration Accuracy(%) Precision(RPD)
Analvte Spiking Measured LCSI LCS2 Limits LCS Limits

LCS1 LCS2

Test: ICPD on Reagent Water
QC Lot: ICPD 165 A A
Concentration Units! (m*/L.)

Manganese 0.2 0.21 0.21 10S 105 75-125 0.0 20
Nickel 0.4 0.40 0.39 100 98 75-125 2.5 20
Potassium 50 54 53 108 106 75-125 1.9 20
Silver 0.05 0.054 0.053 108 106 75-125 1.9 20
Sodium 100 98 98 98 98 75-125 0.0 20
Tin 0.4 0.43 0.42 108 105 75-125 2.4 20
Vanadium 0.5 0.50 0.49 100 98 75-125 2.0 20
Zinc 0.2 0.21 0.20 105 100 75-125 4.9 20
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Enseco

Laboratory
Sample Number

64874-001
64874-001
64874-001
64874-001
64874-002
64874-002
64874-002
64874-002
64874-003
64874-003
64874-003
64874-003
64874-004
64874-004
64874-004
64874-004
64874-005
64874-005
64874-005
64874-005
64874-006
64874-006
64874-006
64874-006
64874-007
64874-007
64874-007
64874-007
64874-008
64874-008
64874-008
64874-008
64874-009
64874-009
64874-009
64874-009
64874-010
64874-010
64874-010
64874-010
64874-011
64874-011

QC LOT ASSIGNMENT REPORT
INORGANICS - NON-METALS

OC Matrix

Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water

Teat

CNT
PHEN
TOC
TOX
CNT
PHEN
TOC
TOX
CNT
PHEN
TOC
TOX
CNT
PHEN
TOC
TOX
CNT
PHEN
TOC
TOX
CNT
PHEN
TOC
TOX
CNT
PHEN
TOC
TOX
CNT
PHEN
TOC
TOX
CNT
PHEN
TOC
TOX
CNT
PHEN
TOC
TOX
CNT
PHEN

QC Lot Number
LCS

CNT 126 A A
PHEN080AC
TOC 169AB
TOX 114AB
CNT 126 A A
PHEN080AC
TOC 169AB
TOX 114AB
CNT 126 A A
PHEN080AC
TOC 169AB
TOX 114AB
CNT 126 A A
PHEN080AC
TOC 169AB
TOX 114AB
CNT 126AA
PHEN080AC
TOC 169AB
TOX 114AB
CNT 126 A A
PHEN080AC
TOC 169AB
TOX 114AB
CNT 125 A A
PHEN080AC
TOC 182AB
TOX 115AB
CNT 125 A A
PHEN080AC
TOC 182AB
TOX 11 SAB
CNT 125 A A
PHEN080AC
TOC 182AB
TOX 115AB
CNT 125 A A
PHEN080AC
TOC 182AB
TOX 11 SAB
CNT 125AA
PHEN080AC
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QC LOT ASSIGNMENT REPORT
INORGANICS - NON-METALS (cont \

Enseco

Laboratory
Sample Number

64874-011
64874-011
64874-012
64874-012
64874-012
64874-012
64874-013
64874-013
64874-013
64874-013
64874-014
64874-014
64874-014
64874-014
64874-015
64874-015
64874-015
64874-015
64874-016
64874-016
64874-016
64874-016
64874-017
64874-017
64874-017
64874-017
64874-018
64874-018
64874-018
64874-018
64874-019
64874-019
64974-019
64874-019
64874-020
64874-020
64874-020
64874-020
64874-021
64874-021
64874-021
64874-021

OC Matrix Teat

Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water
Reagent Water

TOC
TOX
CNT
PHEN
TOC
TOX
CNT
PHEN
TOC
TOX
CNT
PHEN
TOC
TOX
CNT
PHEN
TOC
TOX
CNT
PHEN
TOC
TOX
CNT
PHEN
TOC
TOX
CNT
PHEN
TOC
TOX
CNT
PHEN
TOC
TOX
CNT
PHEN
TOC
TOX
CNT
PHEN
TOC
TOX

QC Lot Number
LCS

TOC 182AB
TOX 11SAB
CNT 125 A A
PHEN080AC
TOC 182AB
TOX 115AB
CNT 125 A A
PHEN080AC
TOC 182AB
TOX 11 SAB
CNT 125AA
PHEN080AC
TOC 182AB
TOX 115AB
CNT 125AA
PHEN080AC
TOC 182AB
TOX 11 SAB
CNT 126 A A
PHEN080AC
TOC 176AB
TOX 116AB
CNT 126AA
PHEN080AC
TOC 176AB
TOX 116AB
CNT 126 A A
PHEN081AC
TOC 176AB
TOX 117AB
CNT 126AA
PHEN081AC
TOC 176AB
TOX 116AB
CNT 126AA
PHEN082AC
TOC 176AB
TOX 116AB
CNT 126AA
PHEN082AC
TOC 176AB
TOX 116AB
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Enseco

005853
QC LOT ASSIGNMENT REPORT

INORGANICS - NON-METALS fcont.l

Laboratory
Sample Number

64874-022
64874-022
64874-022
64874-022
64874-023
64874-023
64874-023
64874-023
64874-024
64874-024
64874-024
64874-024

QC Matrix

Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent
Reagent

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Teat

CNT
PHEN
TOC
TOX
CNT
PHEN
TOC
TOX
CNT
PHEN
TOC
TOX

QC Lot Number
LCS

CNT 126AA
PHEN082AC
TOC 176AB
TOX 121AB
CNT 126 A A
PHEN082AC
TOC 176AB
TOX 117AB
CNT 126 A A
PHEN082AC
TOC 176AB
TOX 117AB
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Enseco

LABORATORY CONTROL SAMPLE REPORT
INORGANICS - NON-METALS

Analvte

Test: CNT on Reagent Water
QC Lot: CNT 125AA
Concentration Units: (ma/Li

Total Cyanide

Concentration
Spiking Measured

LCS1 LCS2

0.046 0.045 0.046

Accuracy(%) Precision(RPD)
LCS1 LCS2 Limits LCS Limits

98 100 75-125 2.2 20

Test: CNT on Reagent Water
QC Lot: CNT 126AA
Concentration Unita: fma/Ll

Total Cyanide 0.046 0.049 0.048 107 104 75-125 2.1 20

Test: PHEN on Reagent Water
QC Lot: PHEN080AC
Concentration Unity.

Phenolics 0.063 0.064 0.068 102 108 78-122 6.1 20

Test: PHEN on Reagent Water
QC Lot: PHEN081AC
Concentration Unita: fma/Li

Phenolics 0.063 0.069 0.071 110 113 78-122 2.9 20

Test: PHEN on Reagent Water
QC Lot: PHEN082AC
Concentration Unite fma/Li

Phenolics 0.063 0.072 0.077 114 122 78-122 6.7 20

Test: TOC on Reagent Water
QC Lot: TOC 169AB
Concentration Unita; fm«/Ll

Total Organic Carbon 29 29 29 100 100 91-109 0.0 20
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LABORATORY CONTROL SAMPLE REPORT
INORGANICS - NON-METALS

Enseco

Analvte

Test: TOC on Reagent Water
QC Lot: TOC 176AB
Concentration Units; ffllB/L)

Total Organic Carbon

Concentration
Soikina Measured

LCS1 LCS2

29 28 28

Accuracy(%) Precision(RPD)
LCS1 LCS2 Limits LCS Limits

97 97 91-109 0.0 20

Test: TOC on Reagent Water
QC Lot: TOC 182AB
Concentration Units! (ma/Li

Total Organic Carbon 29 28 28 97 97 91-109 0.0 20

Test: TOX on Reagent Water
QCLot:TOX 114AB
Concentration Units: fua

Total Organic Halogen 100 97 95 97 95 80-120 2.1 20

Test: TOX on Reagent Water
QC Lot: TOX 115AB
Concentration Units: fua Cl/L)

Total Organic Halogen 100 110 114 110 114 80-120 3.6 20

Test: TOX on Reagent Water
QC Lot: TOX 116AB
Concentration Units: fua Cl/L)

Total Organic Halogen 100 106 110 106 110 80-120 3.7 20

Test: TOX on Reagent Water
QC Lot: TOX 117AB
Concentration Units: fug C1/L1

Total Organic Halogen 100 90 89 90 89 80-120 1.1 20
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LABORATORY CONTROL SAMPLE REPORT
INORGANICS - NON-METALS

Concentration Accuracy(%) Precision(RPD)
Analvte Spiking Measured LCS1 LCS2 Limits LCS Limits

LCS1 LCS2

Test: TOX on Reagent Water
QC Lot: TOX 121 AB
Concentration Unita: fug Cl/L)

Total Organic Halogen 100 95 98 95 98 80-120 3.1 20
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— Enseco
VI. ANALYTICAL METHODOLOGY

Enseco - Rocky Mountain Analytical Laboratory performs analytical
services according to methods approved by EPA and other regulatory agencies,
whenever possible.

Methods for metals and organic compounds are primarily derived from three
sources of EPA methods, 1) the methods promulgated in 40 CFR 136 for priority
pollutants, 2) the methods published in SW-846 and 3) methods developed by the
EPA-EMSL/LV for Superfund investigations, as well as several documents
published by the EPA and Enseco - Rocky Mountain Analytical Laboratory in 1984
and 1985. These methods all use the same generic technology as summarized
below:

o Metals: acid digestion followed by analyses by ICP supported by
graphite furnace AA

o Volatile Organics: purge and trap GC/MS or purge and trap GC with a
selective detector.

o Semivolatile (base/neutral and acid) organics: solvent extraction
followed by capillary column GC/MS, and

o Pesticides/Herbicides: solvent extraction, followed by gas
chromatography.

Exact'method references are given in the following tables.
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ANALYTICAL METHODOLOGY - ORGANIC TESTS

Enseco

Test Description

VOA Volatile Organics
BNA Semi volatile Organics
DXN Dioxin

601 Halogenated Volatile Organics
THM Trihalomethanes
602 Aromatic Volatile Organics
QCP Qrganochlorine Pesticides
OPP Organophosphate Pesticides
619 Triazine Pesticides
LC CARS Carbamate and Urea Pesticides
PCB PCB's
HRB Phenoxyacid Herbicides
603 Acrolein & AeryIonitrile
604 Phenols
605 Benzidines
606 Phthalate Esters
607 Nitrosamines
609 Nitroaromatics & Cyclic Ketones
PNA Polynuclear Aromatic Hydrocarbons
611 Haloethers
612 Chlorinated Hydrocarbons
GD FID Hydrocarbon Scan
GC BPO Boiling Point Determination

Methodology

Purge & Trap, GC/MS
Extraction, GC/MS
Extraction, GC/MS

Purge & Trap GC/Hall
Purge & Trap GC/Hall
Purge & Trap GC/PID
Extraction, GC/ECD
Extraction,
Extraction,
Extraction,
Extraction,
Extraction,
Purge & Tra
Extraction,
Extraction,
Extraction,
Extraction,
Extraction,
Extraction,
Extraction,
Extraction,
Extraction,

Reference

624(1)/8240(2)
625(1)/8270(2)
613(1)/8280(2)

601(1)/8010(2)
601(1)/8010(2)
602(1)/8020(2)
608(1)78080(2)

GC/FPO
GC/NPD
HPLC
GC/ECO
GC/ECD
) GC/FID
GC/FID
HPLC
GC/FID
GC/NPD
GC/NPD
HPLC
GC/ECD
GC/ECD
GC/FID
GC/FID

614(1
619 1
632 1
608 1
615 1
603 1
604 1
605 1
606 1
607 1
609 1
610 1
611(1

/8140(2)

/8080(2)
/8150(2)
/8030(2)
/8040(2)
/8050(2)
/8060(2)

/8090(2)
/8310(2)

612(1)/8120(2)
03328-78(3)
02887-84(4)

References

(1) Code of Federal Regulations, Chapter 40, Part 136 (40 CFR 136)
(2
(3
(4

SH-846, 2nd Edition, 1984.
"Annual Book of ASTM Standards", Volume 11.01, 1985.
"Annual Book of ASTM Standards", Volume 05.02, 1984.
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Enseco

ANALYTICAL METHODOLOGY - INORGANIC TESTS

Test Description

ICP Trace Metals
FSB Antimony
FAS Arsenic
FCD Cadmium
FPB Lead
FSE Selenium
FAG Silver
FTL Thallium
CVHG Mercury
CR + 6 Chromium (VI)
1C CL Chloride
BURCL Chloride
METF Fluoride
1C S04 Sulfate
SPES04 Sulfate
METALK Alkalinity, Total
METACK Alkalinity, Forms
TECNOXT Nitrate+Nitrite as N
METPH pH
CELSP Specific Conductance 9 25°C
BALTDS Total Dissolved Solids
BALTSS Total Suspended Solids
BALTS Total Solids
BALTVS Total Volatile Solids
TECO P Ortho-Phosphate as P
TECT P Total Phosphorus as P
ICP Total Phosphorus as P
ICP Silica as SiO?
SPESI02 Silica as Si02
METBOD Biochemical Oxygen Demand
METCOD Chemical Oxygen Demand
TOCTOC Total Organic Carbon
METNH3 Ammonia as N
TECNH3 Ammonia as N
METTKN Total Kjeldahl Nitrogen as N
TECTKN Total Kjeldahl Nitrogen as N
TOXTOX Total Organic Halogen
TON01 Total Organic Nitrogen
BAL O&G Oil and Grease

IR AO&G Oil and Grease
TECCN F Cyanide Amendable to

Chlorination
TECCN W Weak & Dissolved Cyanide
TECCN T Total Cyanide
STEPHEN Phenolics
COLIF F Fecal Coll form
COLIF T Total Coll form

Methodology

ICP Emission Spectroscopy
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Furnace Atomic Absorption
Cold Vapor Atomic
Col on'metric
Ion Chromatography
Manual Titrimetric
Electrode
1C
Manual Turbidimetric
Titrimetric
Titrimetric
Cd Reduction Colorimetric
Meter
Bridge
Gravimetric, 180°C
Gravimetric, 105°C
Gravimetric, 105°C
Gravimetric, 550°C
Two Reagent Colorimetric
Digestion-Colorimetric
Digestion-ICP/AES
ICP/AES
Colorimetric
Dilution Bottle-D.O. probe
Micro Colorimetric
UV Oxidation-IR
Electrode
Automated Colorimetric
Digestion-Electrode
D1ges11on-Colori metri c
Combustion-Titrimetric
Calculation (TKN-NH3)
Freon Extraction-
Gravimetric

Freon Extraction-IR
Chlorination-Disti nation-
Colon metric

Distillation-Colorimetric
Distillation-Colorimetric
Disti1lation-Colorimetric
Membrane Filter
Membrane Filter

Reference

200.7(1)76010(2)
204.2(1)77041(2)
206.2(1)77060(2)
213.2(1)77131(2)
239.2(1)77421(2)
270.2(1)77740(2)
272.2(1)77761(2)
279.2(1)77841(2)
245.1(1)77471(2)
3126(3)
300.0 1)
325.3
340.2
300.0
375.4(1,
310.1(1)
403(3)
353.2(1
150.1
120.1
160.1
160.2(1

79045(2)

160.
160.4
365.3
365.3
200.7
200.7
370.1
405.1
410.4
415.2
350.3
350.1(1
351.4(1
351.2(1)
9020(2)

1
1)

_.
1)
1)

413
413

.1(1)

.2(1)

335.1(1)
412H(3)
335.2(1)79010(2)
420.1(1)
909C(3)
909A(3)
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Test Description

1C BR Bromide
POTCL2R Residual Chlorine
NESCOLR Color
ICPHAR Hardness as CaC(>3
TECN02 Nitrite as N
SPES Sulfide
8URS03 Sulfite
SPEMBAS MBAS (Surfactants)
SPETURB Turbidity

Methodology

Ion Chromatography
Amperometric
Pt-Co Colorimetric
Calculation
Colorimetric
Colorimetric
Titrimetric
Colorimetric
Turbidimeter

Reference

300.0(1
330
110 a
200.7(1
354.
376.
377.
425.

1)

1
1

180.1(1

/314A(3)

/9030(2)

Gross Alpha
Gross Beta
Radium 226
Radium 228
Uranium

Proportional Counter
Proportional Counter
Separation - Counter
Separation - Counter
Fluorimetric

7031
7031
705(3]
707(3!
02907.75(4)

References
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